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PALEOCENE FORAMINIFERA OF THE GULF COASTAL REGION OF THE UNITED STATES
AND ADJACENT AREAS

By Joseru A. CUSHMAN !

ABSTRACT

This paper describes and figures the Foraminifera from the
Paleocene of the Gulf Coastal Plain of the United States. The
collections are largely from Texas, Arkansas, Mississippi, Ala-
bama, and Tennessee. Records from related areas of Trinidad,
Cuba, Haiti, and Central America are also included. Many of
the species are excellent index fossils for study of the Paleocene.
About 280 species and varieties are recorded and nearly all are
illustrated.

INTRODUCTION

Some controversy exists as to what fossil material
should be included in the Paleocene. In this report,
well samples from Florida have been left out where the
distribution of the species indicates latest Cretaceous
rather than Paleocene age. Likewise, outcrop samples
were left out where late Cretaceous species of Foraminif-
era, evidently redeposited, were associated with mega-
fossils that definitely indicate Paleocene age. In the
situation of well samples where the only fossils present
are Foraminifera the age relations may also be ob-
scured by the presence of redeposited fossils. To make
the fauna more nearly complete, records from the West
Indies region and Central America have been included.

Although many of the species of Foraminifera in the
Paleocene are found also in the Upper Cretaceous and
numerous others extend upward into the Wilcox group
of the Eocene, many species remain that are excellent
index fossils for the Paleocene. Many of these are
very striking in their characters and should not be
confused with species from other series or formations.

The work by Mrs, Helen Jeanne Plummer “Foram-
inifera of the Midway formation in Texas” (Texas
Univ. Bull 2644, 1926 (1927), pp. 1-206, pls. 1-15, text
figs. 1-13, table) is the pioneer work on this group.
Later papers have been published on the Paleocene of
other regions which have added much to the original
fauna and undoubtedly many more species will be found
as work progresses in different regions.

Many members of the U. S. Geological Survey have
very kindly collected material for this work and a num-
ber of others have helped much. Their names will be
found in the list of localities given here. Also, the
collections of Dr. W. . Deaderick, bequeathed to the

1 This report was received March 2, 1949. The author died on April

16, 1949. Its editorial preparation for publication has involved no sub-
stantial changes from the text as left by the author.

U. S. National Museum, have added much to the faunas:
from Arkansas.

I wish to express my thanks to the many persons who
have collected material at my suggestion, to I . John
B. Reeside, Jr., for his help as chief of the Paleontology
and Stratigraphy Branch, and to Miss Ruth Todd for
her careful work in helping to prepare material, typing,
and in publishing several joint papers which have:
added to the known faunas.

LIST OF LOCALITIES®
ALABAMA

PORTERS CREEK FORMATION, MATTHEWS LANDIN® MARL.
MEMBER

1. Road cut on east slope to a branch in SW 1/ sec.
12, T. 11 N, R. 9 E., Wilcox County, Ale. F.S.
MacNeil.

2. Road cut just south of Dixon Creek, sec. 23, T. 13
N, R. 6. E, Wilcox County, Ala. F.S.1MacNeil.

3. Foot of hill on south slope to Wolf Creek, probably
in SE4NE1; sec. 20, T. 11 N,, R. 12 E,, Butler

County, Ala. F. S, MacNeil.

4. On Alabama Highway 96, 10.2 miles northeast of
Kimbrough, Wilcox County, Ala. C. G. Lalicker.

5. On Alabama Highway 96, 9.2 miles northeast of
Kimbrough, Wilcox County, Ala. C.G. Lalicker.

6. North part of sec. 12, T. 12 N., R. 6 E., at Matthews
Landing, 9 miles west and 2 miles north of Cam-
den, Wilcox County, Ala. C. G. Lalicker.

7. Naheola Landing on Tombigbee River, Choctaw
County, Ala. T. W. Vaughan. U.S.G. S. 5647.

NAHEOLA FORMATION, COAL BLUFF MARL MEMBER

8. Creek bottom just west of the intersection of Cale-
donia, about 14 mile south of the center of sec.
29, T. 11 N, R. 10 E., Wilcox County, Ala. F.S.
MacNeil.

CLAYTON FORMATION, CHALYBEATE LIMESTONE ITEMBER

9. Chalk overlying Ostrea pulaskensis zone, U. S.
Highway 80, south of Sucarnoochee Creek, 14
mile southwest of Livingston, Sumter County,
Ala. L. W. Stephenson and W. H. Morroe.

2 The localities are referred to by number in the individual descriptions .

and in the faunal tables.
1



2 PALEOCENE FORAMINIFERA

CLAYTON FORMATION. (HORIZON=BASE OF PORTERS CREEK
CLAY OF WESTERN ALA.)

10. Glauconite bed 1 to 114 feet thick between hard
limestone of the Clayton formation and overlying
fullers earth. Old fullers earth mine, sec. 23,
T. 10 N., R. 25 E., just east of Pratts, Barbour
County, Ala. F.S. MacNeil.

CLAYTON FORMATION, PINE BARREN MEMBER. (NEAR TOP)

11. 130 feet above water level on road leading down
to ferry at Old Canton Landing, Alabama River,
Wilcox County, Ala. L. W. Stephenson and
W. H. Monroe.

12. Top of fullers earth zone, immediately underlying
Turritella rock, SE1,SE1, sec. 18, T. 11 N.,
R. 14 E,, Butler County, Ala. F. S. MacNeil.

TENNESSEE

TORTERS CREEK CLAY. (PROBABLY IN TIPPAH SAND

LENTIL)

13. Cut on Southern Railway 200 feet east of milepost
481, 114 miles east of Middleton, Hardeman
County, Tenn. U. S. G. S. 6495.

14. Cut on Southern Railway 260 feet east of milepost
481, 114 miles east of Middleton, Hardeman
County, Tenn. L. W. Stephenson.

MISSISSIPPI

CLAYTON FORMATION, CHALYBEATE LIMESTONE MEMBER

‘15. Within 5 feet of top of Cretaceous, U. S. Highway
45, 2 miles north of Scooba, Kemper County,
Miss. F. F. Mellen.

16. South valley wall of Lynn Creek, sec. 22, T. 16 N.,
R. 15 E., Noxubee County, Miss. E. H. Rain-
water and F. F. Mellen.

PORTERS CREEK CLAY

17. Field, 1,200 feet east of M. & O. Railroad, 3 miles
north of Scooba, Kemper County, Miss. U. S.
G. S. 6493,

ARKANSAS
MIL & .Y FORMATION, LOWER PART

18. North bank of McNeil Creek, SW1,NW1,NE1,
sec. 10, T. 2 S., R. 15 W., at the north edge of
Benton, Saline County, Ark. M. Gordon. Mid-
way loc. 14.

19. North bank of McNeil Creek, about 600 feet west

’ of Highway 70, NW1,NE1,NE1 sec. 10, T. 2 S.,
R. 15 W., Saline County, Ark. M. Gordon. Mid-
way loc. 13,

19A. Ravine alongside lumber yard at Benton, Saline

County, Ark. 100 feet north of the south line

OF GULF COASTAL REGION

of the SE14SW1,SW1/ sec. 11, T. 2 S.,, R. 15 W.
Coll. first by R. A. Schimidt and J. A. Gardner.
Additional material collected by M. Gordon and
M. W. Ellis. Midway loc. 4.

West bank of Trace Creek, SE14,SV71/ sec. 30, T. 2
S., R. 15 W., Saline County, Ark. Coll. first by
R. A. Schmidt and J. A. Gardner. Additional
material collected by M. Gordon and M. W. Ellis.
Midway loc. 7.

Bed of McNeil Creek 50 to 75 yards upstream from
Highway 70, SE cor. sec. 3, T. 2 S.,, R. 15 W,
Saline County, Ark. M. Gordon and J. I. Tracey.
Midway loc. 10.

Clay from just below limestone ledge in gully on
the south side of U. S. Highway 67, 1.9 miles
beyond bridge over Salt Creek, in the SE14,NW1/
sec. 20, T. 2 S., R. 15 W., Saline County, Ark.
R. P. Bryson, M. Gordon, M. W. Ellis, R. A.
Schmidt, and J. A. Gardner. Midway loc. 5.

Upper bed on east bank of valley of Fourche Creek,
about 14 mile north of Terryton, 2.000 feet east of
U. S. Highway 67 and 70, sec. 8, T. 1 S., R. 13
W., Pulaski County, Ark. R. A. Schmidt and
J. A. Gardner. Midway loc. 3.

20.

21.

29,

23.

MIDWAY FORMATION, UPPER IART

24. (Near base of upper part) Gully 400 to 500 feet
* south of NE cor. NW1/ sec. 16, T.1 N, R. 12 W,

600 to 700 feet up gully from Midway loc. 1,
southwest part of Little Rock, Falaski County,
Ark. M. W. Ellis. Midway loc. 15.

(Base of upper part) about 1,000 feet south of
Roosevelt Road viaduct, 200 feet east of railroad
tracks in small gully heading east, just upstream
from small abandoned bridge, NE1,NW1/ sec.
16, T.1N., R. 12 W., Little Rock, Pulaski County,
Ark. M. W. Ellis, R. A. Schmidt, and J. A.

Gardner, Midway loc. 1.

25.

MIDWAY FORMATION

26. Side of bank, north side of Highway 67, 8 miles
southwest of Benton, Saline County, Ark. W.H.
Deaderick. No. 324.

. 200 yards southwest of Camp Marion on Highway
67 between Pulaski-Saline County line and Little
Rock, turn southeast and go through field and
over suspension bridge to Bluffon Creek, Pulaski
County, Ark. W. H. Deaderick. No. 342.

(At Paleozoic contact, Polk Creek shale) Natural
erosion on Highway 67 about a mile south of
Collegeville just beyond large sign, west side of
road, Pulaski County, Ark., W. H. Deaderick.
No. 344.

Roadside ditch, southeast side of road, Highway
67, at Beirne Cross Road, 8.2 miles south of

28.

29.
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8.

37.

38.

39.

43
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Gurdon railroad station, Clark County, Ark.
W. H. Deaderick. No. 363.

. Roadside ditch, northwest side of road, Highway

67, at Beirne Cross Road, 8.2 miles south of Gur-
don railroad station, Clark County, Ark. W. H.
Deaderick. No. 387.

Roadside ditch, east side, Highway 67, 0.7 mile
north of Curtis Cross Road, Clark County, Ark.
W. H. Deaderick. No. 377.

WILLS POINT (?) FORMATION

. Deep roadside ditch, southeast side of road, High-

way 67, 3.5 miles northeast of railroad station in
Gurdon, Clark County, Ark. W. H. Deaderick.

No. 364.
TEXAS

WILLS POINT FORMATION

33. 1.9 miles north of Lockhart on road to Austin,

Travis County, Tex. U. S. G. S. 10793.

. Gully in jog in secondary road 4.6 miles west and

a little north of Lockhart, Caldwell County, Tex.
U. S. G. S. 10794.

*5. Upper bed of Dry Brushy Creek, 6 miles south of

Thrall, Williamson County, Tex. J. A. Gardner.
U. S. G. S. 10796.

WILLS POINT FORMATION, MEXIA MEMBER

About 2 miles north and slightly west of center of
Mexia, Limestone County, Tex. C. G. Lalicker.

KINCAID FORMATION

On west or downthrow side of fault, 2 miles north-
west of Lone Oak, Hunt County, Tex. L. W.
Stephenson. U. S. G. S. 10797.

3-+miles above bridge over Cedar Creek on Austin-
Red Rock road, Bastrop County, Tex. U.S.G.S.
10786.

MIDWAY GROUP

Exposure in creek bed on northeast-southwest
country road, 1.1 miles due east of Honest Ridge
School, and 2.5 miles due north of the cross roads
in Thelma, Limestone County, Tex. H. J.
Plummer. Sta. 697.

. Shallow ditch at road corner southeast of new

Corsicana reservoir on road to Mildred, Navarro
County, Tex. H.J. Plummer. Sta. 23.

. Exposure in deep roadside ditch on steep hill 0.2

mile east of road corner in north end of town of
Commerce, on highway to Paris, Hunt County,
Tex. H.J. Plummer. Sta. 3.

Clay pit, Mexia Brick Works, about 1 mile west of
the town of Mexia, Limestone County, Tex.
H. J. Plummer. Sta. 46,

Base of high bluff on west side of Colorado River
between the Travis-Bastrop County line and the

mouth of Dry Creek, Bastrop County, Tex.
H. J. Plummer. Stas. 67 and 379.

44. 4.6 miles north of Fentress, Caldwell County, Tex.
L. W. Stephenson.

45. Branch on the F. Goericke farm, across fovd on
Wilbarger Creek, 114 miles south of Iittig,
Travis County, Tex. U. S. G. S. 10787.

46. 800 yards above bridge over Wilbarger Creek, near
Travis County line, Tex. J. A. Gardner. U. S.
G. S. 10788.

47. On road southwest corner of F. V. Hughes prop-
erty, east Alvarado Survey, Van Zandt County,
Tex.

48. On creek, west line W. W. Pitts property, east Al-
varado Survey, Van Zandt County, Tex.

49. Dry Creek, 31/ miles above bridge on first road east
of Travis, Bastrop County, Tex. J. A. Gardner.
U. S. G. S. 10795.

50. Butler salt dome, 1,000 feet southeast of Lakeport
store, Freestone County, Tex. L. W. Stewhen-
son. U.S.G.S.10789.

51. Right bank of Solomon’s Creek, about 1/ mile east
of its junction with Wilbarger Creek, 5.8 miles
by road south-southwest of railroad crossing
south of Elgin, Bastrop County, Tex. H. J.
Plummer. Sta. 11-T-3.

52. On south side of Foggyhead Creek in Smith’s pas-
ture and about 0.15 mile west of the bridge on the
Kerens-Round Prairie road, 3.8 miles by road
south-southeast of the railroad station in Kerens,
Navarro County, Tex. H. J. Plummer. Sta.
174-T-6.

SYSTEMATIC DESCRIPTIONS

Family RHIZAMMINIDAE
Genus BATHYSIPHON M. Sars, 1872

Bathysiphon eocenicus Cushman and G. D. Hanna

Plate 1, figures 1, 2

Bathysiphon eocenica Cushman and G. D. Hanna, California
Acad. Seci. Proc., 4th ser., vol. 16, p. 210, pl. 13, figs. 2, 3,
1927, )

Cushman and MeMasters, Jour. Paleontology, vol. 10, p. 508,
pl. 74, fig. 1, 1936.

Staesche and Hiltermann, Reichs. Bodenforschung Abhandl.,
n. ser., No. 201, pl. 37, figs. 4, 5, 1940.

Cushman and Siegfus, San Diego Soc. Nat. History Trans.,
vol. 9. no. 34, p. 400, pl. 15, fig. 1, 1942.

Kelley, Am. Assoc. Petroleum Geologists Bull., vol. 27, p. 11
(list), 1943.

Curran, idem, pp. 1378, 1381 (lists), 1943.

Martin, Stanford Univ. Publ.,, Univ. Ser., Geol. Sci., vol. 3,
no. 8, p. 9 (list), 1943. )

Cushman and Simonson, Jour. Paleontology, vol. 18, p. 193,
pl. 30, fig. 1, 1944,

Cushman and Stone, Cushman Lab. Foram. Research Special
Pub. 20, p. 2, pl. 1, fig. 1, 1947, ’
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Test elongate, compressed cylindrical; wall of fine
white amorphous material, fairly smooth on the ex-
terior; interior tubular chamber distinct. Diameter
of crushed specimens 0.62-0.75 mm. ; diameter of tubular
chamber averaging about 0.25 mm.

This species is widely recorded in the Eocene of Cali-
fornia and also recorded from the Eocene of Peru and
the lower Eocene of northwest Germany.

The Paleocene specimens are very similar to the types
of this species and are unlike Cretaceous species that
may be found redeposited in the Paleocene at some
localities.

Midway group. Texas, Navarro County (40); Limestone
County (42).

Family AMMODISCIDAE
Genus AMMODISCUS Reuss, 1861
Ammodiscus cf. A. cretaceus (Reuss) Cushman

Plate 1, figure 3

Specimens were found only at station 42 and may
possibly be reworked from Upper Cretaceous deposits.
One of the specimens is figured.

The forms figured by Mrs. Plummer as “Ammodiscus
incertus (D’Orbigny)” (Texas Univ. Bull. 2644, p. 63,
pl 13, figs. la-d, 1927) are probably the same as the
forms here referred to A. cf. 4. eretaceus.

Family LITUOLIDAE
Genus HAPLOPHRAGMOIDES Cushman, 1910
Haplophragmoides cf. H, excavata Cushman and Waters

Single specimens from two localities seem to belong
in this species and may represent material reworked
from the Upper Cretaceous. They are, however, more
compressed than the types.

The somewhat distorted specimen figured by Mrs.
Plummer as “Haplophragmoides canariensis (D'Ox-
bigny)” (Texas Univ. Bull. 2644, p. 65, pl. 8, figs. 1a,
b, 1927) may possibly be the same as those here referred
to H. cf. H. excavaia.

Midway formation. Arkansas, Clark County (31).
Midway group. Texas, Limestone County (42).

Genus AMMOBACULITES Cushman, 1910
Ammobaculites expansus Plummer
Plate 1, figures 5-7

Ammobaculites expansus Plummer, Texas Univ. Bull. 8201, p.
65, pl. 5, figs. 4-6, 1933.

Test broadly elongate, very coarsely arenaceous and roughly
finished, composed of angular quartz grains bound by a reddish
and insoluble cement up to the apertural rim, which on many
specimens is white; about the first 12 chambers arranged in a
tight and very strongly compressed and slightly umbilicate coil
of two convolutions; final two or three chambers arranged in
rectilinear succession and also strongly compressed; sutures
very obscure except between last two or three chambers of a fully

mature test where they are somewhat derressed; aperture a
narrow elongate opening at the end of the final chamber.
Length of holotype 0.58 mm.; breadth 0.40 mm.; thickness of
final chamber 0.06 mm.

Like [A. midwayensis] this is a characte~istic species of the
uppermost upper Midway of Texas and often the only species
present.—Plummer. .

The type specimens came from the Paleocene, from
north bank of Solomon’s creek 614 miles south-south-
west of Elgin, Bastrop County, Tex.

We have specimens of this species from the type
locality, sent by Mrs. Plummer, but have found no speci-
mens in our material.

Ammobaculites midwayensis Plummer
Plate 1, figures 8-12

Ammobaculites midwayensis Plummer, Texes Univ. Bull. 3201,
p. 63, pl. 5, figs. 7-11, 1933.

Test elongate, slender, very coarsely arenaceous and roughly
finished, composed of angular quartz grains bound by a reddish
insoluble cement up to the last chamber which is conspicuously
whiter than the rest of the test; early 5 to 7 chambers arranged
in a tight, compressed coil of a little more tl »n one convolution
and with rounded periphery; succeeding chambers rectilinear,
about as high as broad, and varying frora uncompressed to
considerably compressed; sutures visible ard very slightly de-
pressed on some tests, but in general obscure or even hidden
by the texture of the wall; aperture terminal and round or
somewhat elongate, depending on the degree of compression
due to forces of fossilization of' a somewl at plastic original
test. Length of holotype 0.65 mm.; diameter of coil 0.20 mm.;
width of rectilinear chambers 0.18 mm.—PIlmmer.

The types of this species are from the Paleocene, from
north bank of Solomon’s Creek near its junction with
Wilbarger Creek, 614 miles south-southwest of Elgin,
Bastrop County, Tex.

This seems to be a characteristic spe-ies of the upper
50 to 75 feet of the Midway group in outcrops and makes
a good index fossil for this part of the section in Texas.

Ammobaculites paleocenicus Cushman

Plate 1, figures 13, 14
Ammobaculites paleocenicus Cusbman, Cushman Lab. Foram.
Research Contr., vol. 28, p. 77, 1947.
Ammobdbaculites midwayensis Cushman (no% Plummer) idem,
vol. 16, p. 52, pl. 9, figs. 1, 2, 1940.

Test in the early stages close-coilec, planispiral, in
the adult uncoiling and the chambers in a rectilinear
series; chambers distinct, inflated, 6 to 9 in the coiled
portion, only 2 or 3 in the uncoiled part, later ones cir-
cular in section; sutures distinct, depressed ; wall finely
arenaceous with occasional larger fragments, rather
smoothly finished ; aperture somewhat arcuate, narrow,
elongate. Length up to 2.70 mm.; breadth 1.65 mm.;
thickness 0.85 mm.

The types are from the Paleocene, U. S. Highway 80,
S. of Sucarnoochee Creek, 14 mile SW. of Livingston,
Sumter County, Ala.

Clayton formation, Chalybeate limestone r~ember. Alabama,
Sumter County (9). Mississippi, Noxube® County (16).



TEXTULARIIDAE 5

Genus AMMOMARGINULINA Wiesner, 1931

Ammomarginulina sp.
Plate 1, figure 4

S mmomarginulina sp. Cushman and Renz, Cushman Lab.
Foram. Research Contr., vol. 18, p. 8, pl. 1, fig. 1, 1942,

A single specimen figured here has an arenaceous
test with the early portion close-coiled and the last-
“ormed chambers uncoiled in a rectilinear series and
rwch compressed. This slightly resembles Ammo-
( aculites expansus Plummer from the Paleocene of
"“exas but is not the same.

The present specimen is from the Paleocene Soldado
ock formation, Soldado Rock, Trinidad, B. W. L

Genus LITUOLA Lamarck, 1804
Lituola erecta Mellen and Gault

Plate 1, figure 17

Jrdtuole erecte Mellen and Gault, Am. Midland Naturalist, vol.
2, p. 472, text figs. 2, 4 (middle row), 1939.

The test is long, crosier-shaped, and slightly compressed in
the early close-coiled portion. The latter portion is very ab-
ruptly uncoiled and erect in the adult forms. The numerous
labyrinthic chambers have very irregular, rough interiors, the
rumber in the coil varying in the microspheric and meglo-
spheric forms and in the young and adult stages. The sutures
~re indistinet and but slightly depressed. The wall is arena-
cedus, well cemented, and rough on the exterior. The aperture
19 terminal and multiple or cribrate, and occupies all the
¢ pertural face.

Maximum length 9 mm.; width of coil 2.5 mm.; thickness 2
‘um.—Mellen and Gault.

The types are from the Paleocene Clayton formation,
outerops behind the J. W. Martin home in the SE1j
cec. 31, T. 19 N,, R. 14 E., Oktibbeha County, Miss.
"he species is recorded from the Clayton formation in
“lay, Oktibbeha, and Noxubee Counties of Mississippi.

“dtuola erecta Mellen and Gault var, distincta Mellen and Gau_lt

Plate 1, figure 18

Tituola erecta distincta Mellen and Gault, Am, Midland Natu-
ralist, vol. 22, p. 473, text figs. 3, 4 (top row), 1939.

The subspecies differs from L. erecta in the more evolute
roiling, in the more depressed sutures, and in size, having a
~aximum length of 5§ mm., a width of 2.5 mm., and a thickness
nf 1 mm. The interiors of the chambers are smooth and the
~utures are distinct.—Mellen and Gault.

The types are from the Paleocene, from a 5- by 40-
‘nch sandy and calcareous lens in the Porters Creek
slay 5 or 10 feet above the Clayton formation, from
~ road cut & the south valley wall of Lynn Creek, sec.
22, T. 16 N.; R. 15 E., Noxubee County, Miss. It is
~ocorded from Clay County, Miss., and from the basal
wart of the Midway formation north of Hope, Ark.

915259—51——2

Family TEXTULARIIDAE

Genus SPTROPLECTAMMINA Cushman, 1927

Spiroplectammina rossae Plummer
Plate 1, figures 15, 16

Spiroplectammina rossae Plummer, Texas Univ. Bull. 3201, p.
66, pl. 5, figs. 1-3, 1933.

Test very small, elongate, expanding gradually from the
somewhat bluntly pointed initial extremity, strongly com-
pressed, thickest along the axis, white, composed of vevy fine
siliceous particles bound by an insoluble cement, thin shelled;
early four or five chambers arranged in so minute a coil that
the average peripheral outline hardly suggests this strueture;
later chambers typically biserial, narrow, slowly lengthening
through early maturity and still more slowly through late ma-
turity, sloping from the axis on each side at an angle of about
45 degrees and gently curved downward along the outer edge;
sutural limbations strongly elevated on each side of the center
but not merged, and tapering rapidly toward the peripheral
margin, which is very narrowly rounded and unflanged; aper-
ture a rather high arch at the base of the septal face. Length
of holotype, 0.32 mm. ; width 0.19 mm.; thickness 0.09 mm.

This is another species that seems to be characteristic of the
uppermost Midway beds and seems a definite guide in determin-
ing the Paleocene-Wilcox contact—Plummer.

The types are from the Paleocene, from bank on
Foggyhead Creek, 3.8 miles by road southeast of Kerens
railroad station, and a few feet below the overlying

Wilcox groups, Navarro County, Tex.

Spiroplectammina plummerae Cushman

Plate 1, figures 19, 20

Spiroplectammina plummerae Cushman, Maryland Dept. Geol,,
Mines and Water Resources, Bull. 2, p. 226, pl. 16, flg. 2,
1948.

Textularia carinate D’Orbigny, var. expansa Plumme~ (not
Spiroplectammina expansa LeRoy, 1941), Texas Univ. Bull,
2644, p. 67, pl. 3, fig. 8, 1927.

Test somewhat elongate, much compressed, expand-
ing rather rapidly from the acute initial end ; periphery
acute, somewhat lobulate, sometimes slightly carnate;
chambers numerous, early ones planispiral, later ones
biserial, rather rapidly increasing in size and leight
as added ; sutures distinct, depressed, gently curved and
somewhat oblique ; wall finely arenaceous, smoothly fin-
ished ; aperture a low, rather broad opening at the base
of the inner margin of the last-formed chamber, which
is slightly depressed. Length 0.40-0.65 mm.; breadth
0.30-0.40 mm.; thickness 0.18-0.20 mm.

The types are from the Paleocene, upper pert of
Midway group, 214 miles southeast of Corsicans, Na-
varro County, Tex. It has been recorded from the
Eocene of well samples from Maryland.

Porters Creek formation, Matthews Landing marl member.
Alabama, Butler County (3).
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Clayton formation, Chalybeate limestone member. Mississippi,
Noxubee County (16).

Midway formation, lower part. Arkansas, Saline County (20).

Midway formation. Arkansas, Saline County (26).

Midway group. Texas, Limestone County (42).

Wills Point formation, Mexia member. Texas,
County (36).

Limestone

Spiroplectammina wilcoxensis Cushman and Ponton

Plate 1, figures 21-23

Spiroplectamming wilcozensis Cushman and Ponton, Cushman
Lab. Foram. Research Contr., vol. 8, p. 51, pL 7, fig. 1,

1932,

Cushman and Garrett, idem, vol. 15, p. 78, pl. 13, figs. 1, 2,
1939.

Toulmin, Jour. Paleontology, vol. 15, p. 571, pl. 78, fig. 1,
1941,

Cushman, Am. Jour. Sci., vol. 242, p. 8, pl. 1, figs. 1, 2, 1944 ;
Cushman Lab. Foram. Research Contr., vol. 20, p. 19, pl.
3, figs. 26, 27; p. 29, pl. 5, fig. 1, 1944,

Test broad, compressed; periphery subacute; early
chambers coiled ; chambers distinct, low and broad in
the early portion, gradually and rather regularly in-
creasing in height as added, slightly overlapping, later
ones slightly inflated; sutures distinct, slightly de-
pressed especially in the later portion, gently curved,
making a very slight angle with the horizontal; wall
arenaceous but rather smoothly finished; aperture a
low curved opening at the base of the apertural face.
Length of holotype 0.45 mm.; breadth 0.25 mm.; thick-
ness 0.12 mm,

The types are from the Wilcox group of Eocene age,
railroad cut, 1 mile north of Ozark, Ala.

Naheola formation, Coal Bluff marl member.
County (8).

Clayton formation, Pine Barrem member.
County (12).

Porters Creek clay. Tennessee, Hardeman County (13, 14).

Midway formation, lower part. Arkansas, Saline County (22).

Midway group. Texas, Bastrop County (43).

Alabama, Wilcox

Alabama, Butler

Spiroplectammina laevis (Roemer) Cushman var. cretosa Cushman

Plate 1, figure 24

Spiroplectammina laevis (Roemer) Cushman, var. cretose Cush-
man, Cushman Lab. Foram. Research Contr., vol. 8, p. 87,
pl. 11, fig. 3, 1932,

Jennings, Bull. Am. Paleontology, vol. 23, no. 78, p. 12, pl. 1,
fig. 2, 1936.

Cushman, Cushman Lab. Foram, Research Contr., vol. 16,
p. 52, pt. 9, fig. 3, 1940.

Cushman and Todd, idem, vol. 18, p. 25, pl. b, fig. 1, 1942.

Kline, Mississippi Geol. Survey Bull. 53, p. 13, pl. 1, fig. 1,
1943,

Cushman, Cushman Lab. Foram. Research Contr., vol. 20,
p. 2, pl. 1, fig. 4; p. 84, 1944,

Cushman and Deaderick, Jour. Paleontology, vol. 18, p. 329,
pl. 50, fig. 6, 1944,

Cushman and Todd, Cushman Lab. Foram. Research Contr.,
vol. 22, p. 46, pl. T, fig. 1, 1946.

Cushman, U. 8. Geol. Survey Prof. Paper 206, p. 27, pl. 7
figs. 1-3, 1946.

Test tapering, usually somewhat longer than broad
the greatest breadth toward the apertural end, peri
phery subacute; apertural end only slightly rounded
broad in end view, tapering rapidly to the subacut
periphery ; chambers with the early portion coiled, late:
biserial, distinct, the margin of the apertural face dis
tinctly raised, giving a series of rasised ridges at the
suture lines and forming a raised zigzag line along the
center of the test; wall finely arenaceous, stout, nc
usually collapsed ; aperture a low op~ning on the inne:
margin, of the apertural face with the peripheral por
tion of the face extending forward so that the apertur:
itself is in a reéntrant. Length up to 0.65 mm. ; breadtl
0.45 mm. ; thickness 0.25 mm.

The types of this variety are from the upper part o:
the Taylor marl (Upper Cretaceous), 5.1 miles fron
Josephine along the highway to Nevada, Collin County
Tex.

Clayton formation, Chalybeate limestone member.

Sumter County (9).

Porters Creek clay. Mississippi, Kemper County (17).
Porters Creek formation, Matthews Landing marl member

Alabama, Choctaw County (7).

Midway formation, lower part. Arkansas Saline County (20)
Midway formation, upper part. Arkansas, Pulaski County (25)

Midway formation. Arkansas, Saline Cohunty (26); Pulask
County (27).

Alabama

Spiroplectammina mexiaensis Lalicker

Plate 1, figures 25, 26

Spiroplectamming meziaensis Lalicker, C shman Lab. Foram
Research Contr., vol. 11, p. 43, pl. 6, figs. 5, 6, 1935.

Test elongate, much compressed, sides parallel, planispira
portion broader than remainder of test, reriphery short, axia
portion of test high, ridge-like, depressad area along eacl
side near peripheral margin; chambers numerous, initial 4 o
5 coiled, later biserial, low and broad, commonly depressed
sutures distinct, usually somewhat liml 2te because of de
pressed chambers, straight and oblique; w1l finely arenaceous
composed of very fine siliceous and calcareous fragments witl
considerable cement, rather smoothly finished; aperture i1
ea'rly biserial portion a low, narrow slit at the inner margi
of the last-formed chamber, in a deep reéntrant, in adult forn
the reéntrant tends to close, causing the aperture to be dis
tinctly above the inner margin of the chamber. Length o
holotype 0.60 mm.; width 0.20 mm.,; tlickness 0.11 mm.—
Lalicker.

The types are from the Paleocene Mexia member o
the Wills Point formation, about 35 feet above top o
the Tehuacana member of the Kincaid formation, fron
steep bank along eastern side of a tritutary flowing du
north into Tehuacana Creek, about 2 miles in a direc
line north and slightly west of the centergof the tow
of Mexia, about 14 mile west of railroad, Limeston
County, Tex.

This is a rather common species in the Wills Poin
formation.
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Spiroplectammina paleocenica Cushman
Plate 1, figure 27

8Spiroplectamming paleocenica Cushman, Cushman Lab. Foram.
Research Contr., vol. 23, p. 81, pl. 17, fig. 17, 1947.

Test very small, evenly tapering from the slightly
rounded initial end to the greatest width at the aper-
tural end, central portion thick and rounded, tapering
rapidly to the subacute periphery, apertural end trun-
“cate; chambers of the early portion planispiral, later
biserial, increasing slowly in height as added, not in-
flated; sutures fairly distinct, not depressed, nearly
straight to slightly convex upward; wall finely arena-
ceous, smoothly finished ; aperture a slight, low opening
at the base of the inner margin of the last-formed
chamber. Length 0.35-0.43 mm., breadth 0.22-0.25 mm.,
thickness 0.20-0.23 mm.

The types are from the Paleocene, road cut on east
slope to a branch in SW 14 sec. 12, T. 11 N, R. 9 E., Wil-
cox County, Ala. (1).

Porters Creek clay. Mississippi, Kemper County (17).
Porters Creek formation, Matthews Landing marl member.

Alabama, Wilcox County (1, 5).
Midway group. Texas, Bastrop County (43).

Genus TEXTULARIA Defrance, 1824

Textularia midwayana Lalicker

Plate 1, figures 28-30

Textularia midwayana Lalicker, Cushman Lab. Foram. Re-
search Contr., vol. 11 p. 49, pl. 6, figs. 7-9, 1935.

Test elongate, about twice as long as broad, early portion
rapidly expanding, later portion with sides nearly parallel,
almost circular in top view, periphery broadly rounded; cham-
bers numerous, somewhat wider than high, except apertural
chambers whose width and height are about equal, slightly in-
fiated ; sutures distinct, depressed, straight, and in a horizontal
position; wall rather coarsely arenaceous, composed of fine and
coarse sand grains with considerable cement, somewhat rough-
ened; aperture a small, comparatively high arched opening at
the inner margin of the last-formed chamber, in a shallow
reéntrant. Length of holotype 0.73 mm.; greatest width 0.30
mm. ; thickness 0.24 mm.—Lalicker.

The types are from the Paleocene, uppermost part of
the Midway group, 0.15 mile west of bridge on Kerens-
Round Prairie road, 3.8 miles by road south-southeast
of railroad station in Kerens, Navarro County, Tex.,
where it is frequent.
Midway formation, lower part.

22).

Midway formation.

County (27).
Midway group. Texas, Bastrop County (43).

Arkansas, Saline County (20,

Arkansas, Saline County (26); Pulaski

Textularia midwayana Lalicker var. pansa Cushman

Plate 2, figure 1

Textularia midwayana Lalicker var. panse Cushman, Cushman
Lab. Foram. Research Contr., vol. 20, p. 80, pl. 5, fig. 2, 1944,

Variety differing from the typical in the somewhat
broader and more tapering form, the more compressed

test, and the flatter and only slightly convex apertural
face.

The types of this variety are from the Paleocene Coal
Bluff marl member of the Naheola formation, creek
bottom just west of store at Caledonia, about 14 mile
south of center of sec. 29, T. 11 N,, R. 10 E., Wilcox
County, Ala. (8).

Naheola formation, Coal Bluff marl member.

County (8).
Midway formation. Arkansas, Saline County (26).

Alabama, Wilcox

Textularia plummerae Lalicker
Plate 2, figures 2, 3

Tertularia plummerae Lalicker, Cushman Lab. Foram. Research
Contr., vol. 11, p. 50, pl. 6, fig. 10, 1935.
Glaessner, Moscow Univ. Problems of Paleontology, vol.
2-3, p. 364, 1937.
Cushman, Cushman Lab. Foram. Research Contr., vol. 16,
p. 52, pl. 9, fig. 4, 1940,
Dayvis, Jour. Paleontology, vol. 15, p. 151, pl. 25, figs. 8, 9,
1941,
Toulmin, idem, vol. 15, p. 572, pl. 78, fig. 3, 1941,
Textularia eocenica Plummer (not Giimbel), Texas Univ. Bull.
2644, p. 67, pl. 3, fig. 2, 1927.

Test very elongate, tapering, somewhat compressed, periphery
broadly rounded ; chambers numerous, distinct, width and height
almost equal, somewhat inflated; sutures distinct, moderately
depressed, straight, nearly horizontal; wall coarsel™ arena-
ceous, composed of fine and coarse sand grains with a moderate-
amount of cement, roughly finished; aperture a rather low
arched slit at the base of the last-formed chamber in a slight
reéntrant in the septal face. Length of holotype 084 mm.;
greatest width 0.27 mm. ; thickness 0.21 mm.—Lalicker.

The types are from the Paleocene Mexia member of’
the Wills Point formation, about 35 feet above the:
Tehuacana member of the Kincaid formation, from a
steep bank along the east side of a tributary flowing due:
north into Tehuacana Creek, about 2 miles in a direct
line north and slightly west of the center of the town
of Mexia, about 14 mile west of railroad, Limestone-
County, Tex.

Clayton formation, Chalybeate limestone member. Alabama,.
Sumter County (9).
Wills Point formation, Mexia member. Texas, Limestone-

County (36).
Midway group. Texas, Limestone County (42)

Textularia plummerae Lalicker var. arkansasana Cushman
Plate 2, figures 4, 5
Texrtularia plummerae Lalicker var. arkansasane Cushman,
Cushman Lab. Foram. Research Contr., vol. 23, p. 81, pL. 17,.
figs. 18, 19, 1947.
Textulario plummerae Lalicker var. Cushman and Todd, idem,.
vol. 22, p. 46, pl. 7, fig. 2, 1946.

Variety differing from the typical in the greater
thickness and enlargement of the chambers at the aper-
tural end and the much coarser arenaceous wall.

The types are from the Paleocene, side of bank, north:
side of Highway 67, 8 miles southwest of Bentor, Saline-
‘County, Ark. (26).

Midway formation, lower part. Arkansas Saline County (22).
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Midway formation, upper part. Arkansas, Pulaski County (25).
Midway formation. Arkansas, Saline County (26).

Textularia portenta Cushman
Plate 2, figure 6

Textularia portenta Cushman, Cushman Lab. Foram. Research
Contr., vol. 23, p. 81, pl. 17, fig. 16, 1947.

Test small, initial end subacute, increasing rapidly
in width in the early stages, only slightly increasing in
width in the adult, periphery subacute in the early
stages, rounded in the adult; chambers fairly distinct,
increasing rapidly in size and height as added, some-
what inflated in the adult; sutures distinct and slightly
depressed in the adult portion, slightly oblique; wall
very finely arenaceous, exterior very smooth; aperture
semicircular, at the inner margin of the last-formed
chamber. Length 0.45 to 0.60 mm., breadth 0.25 to
0.32 mm., thickness 0.13 to 0.15 mm.

The types are from the Paleocene, middle part of
the Midway group, foot of hill in south slope to Wolf
‘Creek, probably in SE 14, NE 1/ sec. 20, T. 11 N., R. 12
E., Butler County, Ala. (3). '

This species somewhat resembles ZTextularia dibol-
lensis Cushman and Applin but differs in the deeper
sutures and very smooth exterior. It is very common
at the type locality but was not found in any of the
other Paleocene material.

Family VERNEUILINIDAE

Genus GAUDRYINA D’Orbigny, 1839
Gaudryina rudita Sandidge

Plate 2, figure 7

Gaudryina rudite Sandidge, Am. Midland Naturalist, vol. 13, p.
342, pl. 31, figs. 19, 20, 1932,
Cushman, Cushman Lab. Foram. Research Special Pub. 7,
p. 46, pl. 7, figs. 810, 1937.
Cushman and Todd, Cushman Lab. Foram. Research Contr.,
vol. 19, p. 51, pl. 9, fig. 4, 1943,
Cushman, idem, vol. 20, p. 84, 1944,
Cushman and Deaderick, Jour. Paleontology, vol. 18, p.
329, pl. 50, figs. 9, 10, 1944,
Cushman, Cushman Lab. Foram. Research Special Pub. TA,
p. 8, 1946; U. S. Geol. Survey Prof. Paper 2086, p. 34, pl. 7,
figs. 23, 24; pl. 8, fig. 1, 1946.
‘Textularia agglutinans W. Berry (not D'Orbigny), in Berry and
Kelley, U. S. Nat. Mus. Proc,, vol. 76, art. 19, p. 3, pl. 2,
fig. 1, 1929.
Gaudrying rugosa Cushman (not D’Orbigny), Tennessee Div.
Geology Bull. 41, p. 20, pl. 1, figs. 9, 10, 1931.
Gaudryinag minima Cushman '(?) (not Egger), Jour. Paleontol-
ogy, voL. b, p. 301, pl. 34, figs. 5a, b, 1931.

The previous records for this species are all from the
Upper Cretaceous. A few specimens from the basal
part of the Midway group, 9 feet above water level,
Old Canton Landing, Alabama River, Wilcox County,
Ala., seem to be this species and are very perfect, show-
ing no sign of having been reworked from older beds,
although there is evidence of reworking in these beds.

The form recorded from the Paleocene of Mississippi
by Kline as “Gaudryina rugosa D’Orbigny” (Missis-

sippi Geol. Survey Bull. 53, p. 14, pl. 7, fig. 11, 1943)
is probably this species.

Kincaid formation. Texas, Hunt County (37).

Gaudryina soldadoensis Cushman ard Renz
Plate 2, figures 8, 9

Gaudryina soldadoensis Cushman and Renz, Cushman Lab.

Foram. Research Contr,, vol. 18, p. 4, p'. 1, fig. 1, 1942.
Cushman, Cushman Lab. Foram. Resecrch Special Pub.

TA, p. 14, pl. 2, fig. 1; pl. 3, fig. 2, 1946.

Gaudryine sp. Cushman, Cushman Lab. Forari. Research Contr.
vol. 16, p. 53, pl. 9, fig. 5, 1940. ‘

Gaudryine sp. Kline, Mississippi Geol. Survey Bull. 53, p. 15,
pl. 7, fig. 14, 1943,

Test somewhat longer than broad, slightly arcuate,
early portion triangular and triserial, adult portion
biserial, much compressed, the broader faces slightly
concave, narrower one deeply so except in the final
chamber in the adult; chambers distinct except in the
early portion; sutures in the adult strongly depressed;
wall finely arenaceous, the exterior slightly roughened;
aperture a rounded opening near the inner margin of
the last-formed chamber. Length of hclotype 1.3 mm. ;
breadth 0.65 mm.; thickness 0.35 mm.

The types are from the Paleocene Soldado Rock for-
mation, Soldado Rock, Trinidad, B. W. I. Tt also
occurs in the Chalybeate limestone member of the Clay-
ton formation of Alabama (9) and in the Clayton for-
mation of Mississippi as recorded by Kline.

Gaudryina sp.

A few specimens occurring in the Paleocene appear
to be reworked Cretaceous species and without further
evidence are not included here. Some of the other rec-
ords such as “Gaudryine rugose D’Orhigny” (Kline,
Mississippi Geol. Survey Bull. 53, p. 14, pl. 7, fig. 11,
1943) from the Porters Creek clay may also be reworked
Cretaceous material.

Genus CLAVULINOIDES Cushman, 1936

Clavulinoides midwayensis Cushman

Plate 2, figures 10-16

Clavulinoides midwayensis Cushman, Cushman Lab. Foram. Re-
search Special Pub. 6, p. 21, pl. 3, figs. 9, 15, 1936 ; Special
Pub. 7, p. 126, pl. 18, figs. 8, 9, 1937 ; Cushman Lab. Foram.
Research Contr., vol. 16, p. 53, pl. 9, fig. 6, 1940.
Kline, Mississippi Geol. Survey Bull, 53, p. 13, pl. 1, fig. 2,
1943.
Applin and Jordan, Jour. Paleontology, vol. 19, p. 131
(list), 1945.
Cushman and Todd, Cushman Lab. Foramn. Research Contr.,
vol. 22, p. 46, pl. 7, figs. 3-6, 1946.
Cushman, Cushman Lab. Foram. Research Special Pub.
TA, p. 34, 1946.
Clavulina angularis Plummer (not D’Orbig~y), Texas Univ.
Bull. 2644, p. 70, pl. 3, figs. 4, 5, 1927.

Test in the microspheric form very rapidly increas-
ing in diameter toward the apertural end, test in the
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megalospheric form with the sides parallel in the adult,
and in the last-formed chambers with the diameter
decreasing, triangular throughout, or in the megalo-
spheric form in the later portion rounded, sides concave
in the megalospheric form in the adult becoming con-
vex; chambers distinct, not inflated except in the last
chambers of the megalospheric form; sutures distinct,
very slightly depressed in the earlier portions and in
the microspheric form, but in the megalospheric form
becoming deeply depressed in the adult; wall coarsely
arenaceous, often rather roughly finished ; aperture in
the megalospheric form rounded, in the microspheric
form with somewhat irregular lobes projecting toward
the angles of the test. Length up to 1.25 mm.; diam-
eter 0.30-0.60 mm.

The types are from the Paleocene, from a shallow
ditch at road corner, SE. of New Corsicana Reservoir,
on road to Mildred, Navarro County, Tex. (40).

Clayton formation, Chalybeate limestone member,
Sumter County (9).

Porters Creek clay. Mississippi, Kemper County (17).

Midway formation, upper part. Arkansas, Pulaski
(24, 25).

Midway formation. Arkansas, Saline County (26); Pulaski
County (27) ; Clark County (30).

Midway group. Texas, Navarro County (40); Limestone
County (42) ; Bastrop County (43); Caldwell County (44);
Van Zandt County (48).

Wills Point formation. Texas, Travis County (83); Caldwell
County (34).

Mexia member.

Alabama,

County

Texas. Limestone County (36).

Family VALVULINIDAE
Genus VALVULAMMINA Cushman, 1933

Valvulammina nassauensis Applin and Jordan var. cubana
Cushman and Bermiidez
Plate 21, figure 16
Valvulammina nassauensis Applin and Jordan var. cubana Cush-
man and Bermidez, Cushman Lab. Foram. Research
Contr., vol. 24, p. 68, pl. 11, fig. 1, 1948,

Variety differing from the typical form in the larger
size, more tapering form and more pointed initial end.
Length of holotype 1.17 mm. ; breadth 0.87 mm.

The types are from the Paleocene Madruga forma-
tion, under highway bridge on Central San Antonio,
Madruga, Habana Province, Cuba.

Genus MARSSONELLA Cushman, 1933

Marssonella oxycona (Reuss) Cushman

Plate 2, figure 21

Gaudryina ozxycona Reuss, Akad. Wiss, Wien, Math-naturwiss.
K1, Sitzungsber., vol. 40, p. 229, pl. 12, fig. 3, 1860; idem,
vol. 46, pt. 1, p. 33, 1862 (1863).

Marssonella oxycona Cushman, Cushman Lab. Foram. Research
Contr., vol. 9, p. 36, pl. 4, fig. 138, 1933.

A few poorly preserved specimens were found in the
basal part of the Midway group, 9 feet above present
water level, Old Canton Landing, Alabama River,

Wilcox County, Ala. These have the appearance of

being reworked from the Cretaceous. The species is

also recorded by Kline (Mississippi Geol. Survey Bull.

53, p. 16, pl. 7, fig. 10, 1943) “from the uppermost Clay-

ton chalk from a test hole (M65A) on the Dr. T. D. .
Houston property (NW1i,, NE14, NW14 sec. 10, T.

16 S., R. 3 E.), above a road cut 14 mile west of Prairie

Creek,” Clay County, Miss. The single specimen re-

corded is also a fragmentary one and may probably

also be a reworked specimen.

Marssonella ef. M. indentata (Cushman and Jarvis) Cushman

Rare specimens from the Paleocene of Cuba, under
highway bridge on Central San Antonio, Madruga,
Habana Province, Cuba, seem very close to this Creta-
ceous species. It is recorded by Van den Bolc from
the Paleocene of Guatemala and British Honduras
(Thesis Univ. Utrecht, Amsterdam, p. 122, pl. 18, figs.
2a, b, 1946). Specimens are not entirely typical.

Genus DOROTHIA Plummer, 1931

Dorothia alabamensis Cushman

Plate 2, figure 17

Dorothia aleabamensis Cushman, Cushman Lab. Foram. Re-
search Contr., vol. 16, p. 53, pl. 9, fig. 7, 1940.
Applin and Jordan, Jour. Paleontology, vol. 19, p. 131
(list), 1945.
Cushman, Cushman Lab. Foram. Research Special Pub.
8A, p. 29, pl. 2, fig. 21, 1947.

Test tapering throughout, broadest at the apertural
end, usually distinctly twisted, little if at all com-
pressed, earliest whorl with 4 or 5 chambers later
triserial, and in the adult biserial; chambers distinct,
somewhat inflated, increasing rather regularly in size
as added, slightly overlapping; sutures distinct, de-
pressed, more strongly so in the adult portion; wall
finely arenaceous, smoothly finished but not polished;
aperture a low, broad opening at the base of the last-
formed chamber at the inner margin. Length up to
1.15 mm. ; breadth 0.60 mm.; thickness 0.30 mm.

The types are from the Paleocene, U. S. Highvay 80,
South of Sucarnoochee Creek, 14 mile SW. of Living-
ston, Sumter County, Ala. (9).

Clayton formation, Chalybeate limestone member.
Sumter County (9).
Midway formation. Arkansas, Clark County (30).

Alabama,

Genus MARTINOTTIELLA Cushman, 1933
Martinottiella paleocenica Cushman

Plate 2, figure 19

Martinottiella paleocenica Cushman, Cushman Lab. Foram. Re-
search Contr., vol. 23, p. 82, pl. 18, fig. 1, 1947.

Test minute, early portion Irregularly triangular in
section, later portion with a short, irregular biserial
stage followed by a uniserial stage, rounded in section;
chambers of the early portion indistinct, those of the
later biserial and uniserial stages very few in number,
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1not increasing in diameter as added, very slightly in-
flated ; sutures of the early portion indistinct, later ones
distinct and slightly depressed ; wall finely arenaceous,
smoothly finished ; aperture terminal, rounded, with a
slight neck. Length 0.30-0.40 mm., diameter 0.12-0.15
mm.

The types are from the Paleocene Naheola formation,
road cut on east slope to a branch in SW 1/ sec. 12, T. 11,
N, R. 9 E., Wilcox County, Ala. This small but dis-
tinct species seems to be found only in the Naheola
formation.

Porters Creek formation, Matthews Landing marl member,
bama, Wileox County (5, 6).

Ala-

Genus SCHENCKIELLA Thalmann, 1942
Schenckiella alabamensis Cushman
Plate 2, figure 18

Listerella laevis Cushman (not Finlay), Cushman Lab. Foram.
Research Contr., vol. 16, p. 54, pl. 9, fig. 8, 1940.

Schenckiella alabamensis Cushman, Cushman Lab. Foram. Re:
search Special Pub. 8A, p. 51, pl. 8, fig. 10, 1947.

Test elongate, slender, of rather uniform diameter
throughout, triserial portion rounded ; chambers mostly
rather indistinct, later ones becoming more inflated, 6 or
7 in the uniserial portion in the adult ; sutures indistinct
except in the last portion, where they are often distinctly
depressed ; wall finely arenaceous, smoothly finished ;
aperture terminal, rounded, small, often with a slight
lip. Length up to 1.20 mm.; diameter 0.35 mm.

The types are from the Paleocene, U. S. Highway 80,
S. of Sucarnoochee Creek, 14 mile S'W. of Livingston,
Sumter County, Ala.

Clayton formation, Chalybeate limestone member.
Sumter County (9).

Alabama,
Mississippi, Noxubee County (16).

Genus TRITAXILINA Cushman, 1911
Tritaxilina cubensis Cushman and Bermfidez
Plate 2, figure 20

Tritazilina cubensis Cushman and Bermftdez, Cushman Lab.
Foram. Research Contr., vol. 12, pl. 10, figs. 24, 25, 1936 ;
vol. 13, p. 7, 1937.
Cushman, Cushman Lab. Foram. Research Special Pub. 8,
p. 156, pl. 18, figs. 4, 5, 1937 ; Cushman Lab. Foram. Re-
search Contr., vol. 16, p. 54, pl. 9, fig. 9, 1940.
Test elongate, fusiform, about twice as long as broad,
greatest breadth at or a little above the middle, aper-
tural end rounded, initial end pointed; chambers fairly
distinct with deep excavation at the base at either side,
middle of chambers extending downward ; sutures fairly
distinct, depressed ; wall coarsely arenaceous but rather
smoothly finished; aperture small, narrow, at right
angles to the inner margin, in a distinct depression.
Length up to 1.50 mm.; diameter 0.75 mm.
The types are from the Eocene, lower beds of “El
Husillo” Quarry, Puentes Grandes, Havana, Cuba.

‘Clayton formation, Chalybeate limestone member.

Alabama,
Sumter County (9).

PALEOCENE FORAMINIFERA OF GULF COASTAL REGION

Family MILIOLIDAE
Genus QUINQUELOCULINA D’Orbigy, 1826
Quinqueloculina naheolensis Cushman
Plate 2, figure 22
Quinqueloculina naheolensis Cushman, Cushman Lab. Foram.
Research Contr., vol. 23, p. 82, pl. 17, fig. 14, 1947.

Test very small, about twice as long as broad, pe-
riphery rounded, base broadly rounded, apertural end
truncate, sides only slightly convex; chambers slightly
inflated, increasing very little in breadth as added; su-
tures fairly distinct, very slightly depressed; wall
smooth; aperture terminal, circular, without a neck,
with a distinct tooth, broad at the inner end and occa-
sionally slightly bifid. Length 0.30-0.35 mm., breadth
0.15-0.18 mm., thickness 0.12-0.15 mm.

The types are from the Paleocene Matthews Landing
marl member of the Porters Creek formation, Alabama
Highway 96, 9.2 miles NE. of Kimbrough, Wilcox
County, Ala. (5). It also occurs at other localities in
Alabama and seems to be a distinctive fossil for this
formation. .

Porters Creek formation, Matthews Landing marl member,
Alabama, Wilecox County (1, 2, 5, 6).

Quinqueloculina pulcherrima Cushman
Plate 2, figure 23

Quinqueloculina pulcherritha Cushman, Custman Lab. Foram.
Research Contr., vol. 20, p. 30, pl. 5, fig. 5, 1944.

Test very small, less than twice as long as broad, pe-
riphery rounded or subangular ; chambers inflated, basal
end little if at all projecting, apertural end without a
neck, obliquely truncate, sutures depressed; wall orna-
mented with numerous fine, but distinet, longitudinal
costae, the channels between with slight transverse
ridges; aperture elliptical, with a slight thickening of
the lip, and a simple elongate tooth on t}'e inner margin.
Length of holotype 0.28 mm., breadth 0.16 mm.

The types are from the Paleocene Coal Bluff marl
member of the Naheola formation, creek bottom, just
west of store at Caledonia, about 14 mile south of center
of sec. 29, T. 11 N, R. 10 E., Wilcox County, Ala. (8).
Porters Creek clay. Tennessee, Hardeman County (13).
Porters Creek formation, Matthews Landing marl member.

Alabama, Butler County (3).

Naheola formation, Coal Bluff marl membe~,
cox County (8).

Alabama, Wil-

Quinqueloculina alabamensis Cushman
Plate 2, figure 24
Quinqueloculina alabamensis Cushman, Cusl man Lab. Foram.
Research Contr., vol. 20, p. 30, pl. b, fig. 4, 1944,

Test small, about 214 times as long as broad, pe-
riphery angled ; chambers with the basal end protruding,
apertural end with a short cylindrical neck, chambers
triangular in transverse section with the peripheral
angle with a thickened ridge; sutures slightly if at all
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“epressed; wall smooth; aperture at the end of the
short neck, with a very slight thickening and a small,
s'mple tooth on the inner border. Length of holotype
(47 mm.; breadth 0.20 mm.

The types are from the Paleocene Coal Bluff marl
member of the Naheola formation, creek bottom, just
vest of store at Caledonia, about 1/, mile south of center
f sec. 29, T. 11 N., R. 10 E., Wilcox County, Ala. (8).

This species somewhat resembles €. mauricensis
Howe, from the Cook Mountain formation of Louisi-
sna, but is smaller, more elongate, the keels sharper,
¢nd the chambers more angled.

Yorters Creek formation, Matthews Landing marl member.

Alabama, Butler County (3).

I"aheola formation, Coal Bluff marl member.

cox County (8).

Alabama, Wil-

Quingqueloculina plummerae Cushman and Todd
Plate 2, figures 25, 26

¢ uinqueloculing plummerae Cushman and Todd, Cushman Lab.
Foram. Research Contr., vol. 18, p. 25, pl. 5, fig. 2, 1942,
Cushman, idem, vol. 20, p. 30, pl. 5, fig. 3, 1944,

(uinqueloculina ferussacii Plummer (not D’Orbigny), Texas
Univ. Bull. 2644, p. 161, pl. 12, fig. 10, 1927.

Test small, nearly as broad as long, in end view about
twice as broad as thick, periphery truncate with
rounded, carinate edges; chambers distinct, the sides
fattened or slightly concave toward the periphery;
sutures distinct but little if at all depressed; wall
smooth; aperture terminal, without a neck, but with
¢ slightly thickened lip and a short blunt tooth.
Length 0.20 to 0.25 mm.; breadth 0.15 mm.; thickness
0.08 mm.

The types are from the Paleocene Naheola formation,
greensand bed, upper fossiliferous horizon, Naheola
Tanding, Tombigbee River, Ala. (7).

Torters Creek clay. Tennessee, Hardeman County (13, 14).
Forters Creek formation, Matthews Landing marl member.

Alabama, Wilcox County (4); Choctaw County (7).
I'aheola formation. Coal Bluff marl member. Alabama, Wil-

cox County (8).

V7ills Point formation,

County (36).

‘Quinqueloculina plummerae Cushman and Todd var. flectata
Cushman
Plate 2, figure 27

Guinqueloculing plummerae Cushman and Todd var. flectata
Cushman, Cushman Lab. Foram. Research Contr., vol.
23, p. 82, pl. 17, fig. 15, 1947.

Variety differing from the typical form in the last-
tormed chambers, which have the periphery in a tor-
t1ous line and in some specimens with a depressed area
at the edge.

The types of this variety are from the Paleocene, road
1t on east slope to a branch in SW 14 sec. 12, T. 11 N,
7. 9 E, Wilcox County, Ala. (1). It occurs com-
.10only at the type locality and several others in Wilcox
—ounty, but does not seem to occur with the typical

Mexia member. Texas, Limestone

form of the species. This variety should make a good
index fossil for the Porters Creek formation.

Porters Creek formation, Matthews Landing marl member. Ala-
bama, Wilcox County (1, 2, 5, 6).

Genus SPIROLOCULINA D’Orbigny, 1826
Spiroloculina alabamensis Cushman
Plate 3, figure 1

Spiroloculinag alabamensis Cushman, Cushman Lab. Foram.
Research Contr., vol. 20, p. 31, pl. 5, fig. 8, 1944,

Test small, 2 to 214 times as long as broad, slightly
concave in the early portion, periphery flat, sharply
angled at the margins; chambers few, rapidly increas-
ingly in size as added, of equal width throughout,
strongly projecting at the base, extending into a promi-
nent neck at the apertural end; sutures distinct, de-
pressed ; wall glistening but roughened with irregular,
short, longitudinal, incised lines, with occasionally a
longitudinal costa on the peripheral face; aperture
quadrangular, with a short, simple tooth on the inner
margin. Length 0.85 to 0.40 mm., breadth 0.15 to 0.25
mm., thickness 0.07 to 0.08 mm.

The types are from the Paleocene Coal Bluff marl
member of the Naheola formation, creek bottom, just
west of store at Caledonia, about 14 mile south of center
of sec. 29, T. 11 N., R. 10 E., Wilcox County, Ala. (8).
Porters Creek formation, Matthews Landing marl member.

Alabama, Butler County (3).

Naheola formation, Coal Bluff marl member.

County (8).

Alabama, TVilcox

Genus TRILOCULINA D'Orbigny, 1826

Triloculina alabamensis Cushman
Plate 3, figure 2

Triloculina alabamensis Cushman, Cushman Lab. Forar. Re-
search Contr., vol. 20, p. 32, pL. 5, fig. 11, 1944.

Triloculing inflata Terquem (not D’Orbigny), Soc. géol. France
Mém., 3rd ser., vol. 2, p. 165, pL. 17 (25), figs. 4-6, 188%.

Test small, about twice as long as broad, periphery
broadly rounded; chambers inflated, the base extend-
ing back in a broad curve, apertural end obliquely
truncate without a neck, broadest near the base, taper-
ing gradually to the apertural end ; sutures distinc*, de-
pressed; wall smooth; aperture semicircular, with a
distinct lip and a simple or slightly bifid tooth on the
inner margin. Length of holotype 0.838 mm., breadth
0.18 mm.

The types are from the Paleocene Coal Bluff
marl member of the Naheola formation, creek bo*tom,
just west of store at Caledonia, about 14 mile south of
center of sec. 29, T. 11 N., R. 10 E., Wilcox Coty,
Ala. (8).

This is not the same as D’Orbigny’s species from the
Recent and Late Tertiary of Europe. It is apparsntly
identical with the form figured by Terquem from the
middle Eocene of the Paris Basin.
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Triloculina natchitochensis Howe

Plate 3, figure 3

T'riloculina natchitochensis Howe, Louisiana Dept. Cons. Geol.
Bull. 14, p. 38, pl. 3, figs. 3-5, 1939.
Cushman, Cushman Lab. Foram. Research Contr., vol. 20,
p. 32, pl. 5, fig. 7, 1944,

Test small, elongate, only the last two chambers showing
definitely, and these added at angles of approximately 180
degrees ; wall white, thick, longitudinally coarsely costate; aper-
ture simple, subcircular, at the end of a long neck.—Howe.

Length 0.40 to 0.50 mm., breadth 0.15 to 0.20 mm.

Our specimens are slightly smaller than the type but
seem to have the same general characters. The types
are from the Eocene Cook Mountain formation, of Lou-
isiana. The only specimens in our Paleocene collections
referable to it are from Wilcox County, Ala. (8).

Triloculina deca Cushman
Plate 3, figures 4, 5

Triloculina natchitochensis Howe var. deca Cushman, Cushman
Lab. Foram. Research Contr., vol. 20, p. 32, pl. 5, figs. 9, 10,
1944,

Test small, in front view broadly oval, periphery
strongly convex, in end view roughly triangular; cham-
bers distinct, broad, strongly curved, the basal end
broadly curved, apertural end broad and not projecting
into a definite neck; sutures distinct, slightly depressed;
wall ornamented with obliquely longitudinal depres-
sions and ridges; aperture nearly circular, with a
slightly thickened lip and a small, simple tooth at the
inner side of the opening. Length 0.35 to 0.50 mm.,
breadth 0.20 to 0.25 mm., thickness 0.15 to 0.18 mm.

The types are from the Paleocene Coal Bluff marl
member of Naheola formation, creek bottom, just west
of store at Caledonia, about 14 mile south of center of
sec. 29, T. 11 N, R. 10 E., Wilcox County, Ala. (8).

This species seems to be distinct from the form with
which it was originally described as a variety.

Porters creek formation, Matthews Landing marl member.
Alabama, Wilcox County (1).

Naheola formation, Coal Bluff mar]l member,
County (8).

“Triloculina laevigata Bornemann”

Plate 3, figures 6, 7

Triloculing laevigata Plummer, Texas Univ. Bull. 2644, p. 161,
pl. 12, fig. 11, 1927.
Cushman and Todd, Cushman Lab. Foram. Research
Contr., vol. 18, p. 26, pl. 5, fig. 3, 1942.

Under this name Mrs. Plummer figured a single
specimen found in the Texas material from locality 40.

I have found specimens questionably referable to this
form in our material at only one locality, 7.

Alabama, Wilcox

Family OPHTHALMIDIIDAE
Genus CORNUSPIRA Schultze, 1854
Cornuspira cf. C. byramensis Cvshman
Plate 3, figures 8, 9

Specimens from the Paleocene of Alabama are very
close to C. byramensis, described frcm the Oligocene
and recorded from the Wilcox Eocene of Alabama.,

Mrs. Plummer recorded and figured a single speci-
men from the Paleocene of Texas as “Cornuspira cari-
nata (Costa)” (Texas Univ. Bull. 2644, p. 160, pl. 12,
fig. 9,1927). It has a carinate margin and may be dif-
ferent from the form recorded here as C. cf. C. by-
ramensis.

Porters Creek formation, Matthews Landing marl member.
Alabama, Butler County (3).

Family TROCHAMMINIDAE
Genus TROCHAMMINA Parker and Jones, 1859
Trochammina cf. T. texana Cushman and Waters
Plate 3, figure 10

Specimens from two localities ar> comparable to
7. tewana and show no sign of reworking. Inthe Upper
Cretaceous the species is restricted to beds of the
Navarro group.

Midway group. Texas, Navarro County (40) ; Limestone County
(42).
Family PLACOPSILINIDAE

Genus ADHAERENTIA Plummer, 1938
Adhaerentia midwayensis Plummer
Plate 3, figures 11-18

Adhaerentia midwayensis Plummer, Am. Jlidland Naturalist,
vol. 19, p. 242, text figs. la-e, 1938.
Cushman, Cushman Lab. Foram, Reserrch Contr., vol. 16,
p. 54, pl. 9, figs. 10, 11, 1940.

Test elongate, sides nearly parallel, attached in the
early stages; chambers fairly distinet in the later por-
tion, early 4 or 5 chambers compactly biserial, later
loosely biserial and last few chamb-rs in the adult
uniserial, somewhat labyrinthic; sutures rather in-
distinct, somewhat depressed in all but the earliest por-
tion; wall composed of various materials with consider-
able cement, somewhat roughened to fairly smooth on
the exterior; aperture in the early stages single and
rounded to slightly lunar toward the apex of the test on
the apertural face, later becoming terminal and in the
last-formed chambers in the adult mvltiple, consisting
of two or three irregular openings. Maximum length
about 5 mm., average thickness about 0.8 mm.

The types are from the Paleocene Clayton formation,
outcrop on a branch of Dixon Creek, bed of stream, on
State Highway 96 about 1 mile south of junction with
Highway 28, sec. 1, T. 13 N., R. 6 E.. Wilcox County,
Ala. .



TasLe 1.—Distribution of Paleocene Rhizamminidae, Ammodiscidae, Lituolidae, Textulariidae, Verneuilinidae, Miliolidae, Ophthalmidiidae, Trochamminidae, and Placopsilinidae in the Gulf Coastal region
[Prepared by J. B. Reeside, Jr. Numbers refer to locality list on pages 1-3. K=localities reported by V. H. Kline, P=localities reported by H. J. Plummer and C. G. Lalicker, C=Cuba and Haiti, G =Guatemals and Honduras, S=Soldado Rock, Trinidad, B. W. I.]
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Clayton formation, Chalybeate limestone member. Alabama,
Sumter County (9). Mississippi, Noxubee County (16).
Porters Creek clay. Tennessee, Hardeman County (14).

Family LAGENIDAE
Genus ROBULUS Montfort, 1808

Robulus midwayensis (Plummer)
Plate 3, figures 14-17

Cristellaria midwayensis Plummer, Texas Univ. Bull, 2644, p.
95, pl. 13, fig. 5, 1927. ’
Lenticulina midwayensis Plummer, idem. Bull. 3201, pp. 54,
61, 64 (lists), 1933.
Lenticulina midwayana Israelsky, Sixth Pacific Sci. Congress,
Proc., p. 573, pl. 2, figs. 7, 8, 1939.
Robulus midwayensis Cushman, Cushman Lab. Foram. Research
Contr., voL. 16, p. 54, pL 9, fig, 12, 1940.
Toulmin, Jour. Paleontology, vol. 15, p. 579, pl. 78, fig. 23,
text fig. 2G, 1941.
Cushman and Todd, Cushman Lab. Foram. Research Contr.,
vol. 18, p. 26, pl. 5, figs. 4, 5, 1942,
Kline, Mississippi Geol. Survey Bull. 53, p. 17, pl. 1, fig. 3,
1943,
Cushman, Cushman Lab. Foram. Research Contr., vol. 20,
p. 83, pL. 5, fig. 15, 1944,
Cooper, Jour. Paleontology, vol. 18, p. 351, pl. 55, figs. 22,
23, 1944.
Cushman and Todd, Cushman Lab. Foram. Research Contr.,
vol. 22, p. 47, pl. 7, fig. 7, 1946.

Test large, circular, very closely coiled, full bodied, though
somewhat compressed; periphery distinctly angular but not
fianged in its typical form; chambers 10-12 in adult form,
smooth, narrow, gently curved, radiate from a conspicuous
central boss and tapering somewhat toward the peripheral mar-
gin; aperture at apex of broad septal face. Diameter up to
1.5 mm,, usually less.—Plummer.

The types are from the Paleocene, in base of high
bluff on west side of Colorado River between the Travis-
‘Bastrop county line and the mouth of Dry Creek.
(Bastrop Quadrangle), Tex.

This species is widely distributed in the Paleocene
and shows a considerable amount of variation in the
number of chambers and the relative amount of eleva-
tion of the sutures and umbones.

Porters Creek clay. Tennessee, Hardeman County (13, 14).
Mississippi, Kemper-County (17).

Porters Creek formation, Matthews Landing marl member.
Alabama, Butler County (3) ; Wilcox County (5, 6) ; Choctaw
County (7).

Naheola formation, Coal Bluff marl member.
cox County (8).

Clayton formation. Alabama, Barbour County (10).

Chalybeate limestone member. Alabama, Sumter County (9).

Pine Barren member, Alabama, Butler County (12).

Midway formation, lower part. Arkansas, Saline County (18,
19, 194, 20, 21).

Midway formation, upper part.
25).

Midway formation. Arkansas, Saline County (26); Pulaski
County (28) ; Clark County (30, 31).

Midway group. -Texas, Limestone County (39, 42) ; Navarro
County (40) ; Hunt County (41) ; Bastrop County (43, 49) ;
Caldwell County (44) ; Travis County (45, 46).

Alabama, Wil-

Arkansas, Pulaski County (24,

‘Midway formation.

Willis Point formation. Texas, Travis County (33); Caldwell
County (34) ; Williamson County (35).
Kincaid formation. Texas, Hunt County (37) ; Bastrop County

. (38).
Robulus midwayensis (Plummer) var. carinatus (Plummer)
Cushman
‘ Plate 3, figures 18-20

Cristellaria midwayensis Plummer, var. carinatie Plummer,
Texas Univ. Bull. 2644, p. 97, text fig. 5, 1927.

Robulus midwayensis (Plummer) var. carinatus (Plummer)
Cushman, Cushman Lab. Foram. Research Contr., vol. 16,
p- 55, pl. 9, fig. 13, 1940. '

Variety differing from the typical form in having a
well developed peripheral flange.

The types of the variety are from the Paleocene, basal
part of Midway group, gully in field west of north-
south stretch of road about 8 miles in a straight line
northwest of Campbell or 4 miles by road from that
town to Neyland, Hunt County, Tex.

There seem to be all gradations between this variet:
and the typical form in the development of the periph-
eral flange. It seems to be characteristic of the lower
part of the Paleocene of Texas and Alabama.

Arkansas, Clark County (30, 31).

Midway group. Texas, Hunt County (41); Van Zandt County
(47, 48) ; Freestone County (50).

Wills Point formation. Texas, Caldwell County (34).

Kincaid formation. Texas, Hunt County (37).

Robulus pseudo-mamilligerus (Plummer) Cushman
Plate 4, figures 1-5

Cristellaria pseudo-mamilligera Plummer, Texas Univ. Bull.
2644, p. 98, pl. 7, fig. 11, 1927,
Robulus pseudo-mamilligerus Cushman, Cushman Lab. Foram.
Research Contr., vol. 16, p. 55, pl. 9, fig. 16, 1940,
Kline, Mississippi Geol. Survey Bull. 53, p. 19, pl. 1, fig. 12,
1943.
Cushman and Todd, Cushman Lab. Foram. Research Contr.,
vol. 22, p. 47, pl. 7, fig. 10, 1946.

Test very slightly elongate, strongly compressed; periphery
bounded by a rather thick keel that shows on some specimens a
slight lobation; chambers 9-11 in final convolution, distinctly
curved; sutures marked by conspicuous tapering elevatiors
curving outward from an irregularly developed central boss or
from a group of protuberances; aperture radiate, protruding.
Diameter up to 1.6 mm.~—Plummer.

The types are from the Paleocene, exposure along a
small branch about 84 mile NW. of Tehuacana and 0.2
mile N. of the Tehuacana-Waco road on the first road
turning north, Limestone County, Tex.

The species is most common in the glauconitic middle
portion of the Midway group of Texas and is recorded
from the Paleocene of Arkansas and Alabama and from
the uppermost part of the Porters Creek clay cf
Mississippi.
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Clayton formation, Chalybeate limestone member. Alabama,
Sumter County (9).

Midway formation, upper part. Arkansas, Pulaski County (25).

Midway formation. Arkansas, Clark County (31).

Midway group. Texas, Limestone County (39); Caldwell
County (44).

Wills Point formation. Texas, Travis County (33); Caldwell

County (34).
»
Robulus turbinatus (Plummer) Cushman

Plate 4, figures 6-9

Cristellaria turbinata Plummer, Texas Univ. Bull. 2644, p. 93,
pl. 7, fig. 4, 1927,
Rahulus turbinatus Cushman, Cushman Lab. Foram, Research
Contr., vol. 186, p. 55, pl. 9, fig. 17, 1940.
Kline, Mississippi Geol. Survey Bull. 53, p. 20, pl. 1, fig.
7, 1943.
Cushman and Todd, Cushman Lab, Foram. Research Contr.,
vol. 22, p. 47, pl. 7, fig. 11, 1946.

Test circular, considerably compressed; peripheral margin
sharp and extended into a fragile, white fiange that is typically
ragged ; chambers 8 in final convolution, narrow, smooth ; sutures
strongly elevated and of about equal width from the large
umbonal area to the periphery, very strongly curved ; aperture
at apex of narrow septal face. Diameter up to 0.6 mm.—
Pluminer.

The types are from the Paleocene, clay pit, Mexia
Brick Works, about 1 mile west of the town of Mexia,
Limestone County, Tex.

The species occurs in the Paleocene of Texas, Ar-
kansas, Alabama, and Mississippi.

Porters Creek formation, Matthews Landing marl member.
Alabama, Butler County (3).

Clayton formation, Chalybeate limestone member. Alabama,
Sumter County (9). Mississippi, Noxubee County (16).

Midway formation, upper part. Arkansas, Pulaski County (24,
25). Midway formation. Arkansas, Saline County (26);
Pulaski County (27) ; Clark County (30, 31).

Midway group. Texas, Navarro County (40); Limestone
County (42) ; Caldwell County (44).

Wills Point formation. Texas, Travis County (33); Caldwell
County (34).

Mexia member. Texas, Limestone County (36).

Robulus degolyeri (Plummer) Bandy
Plate 8, figures 21, 22

Cristellaria degolyeri Plummer, Texas Univ. Bull. 2644, p. 97,
pl. 7, fig. 7, 1927.
Robulus degolyeri Bandy, Jour. Paleontology, vol. 18, p. 868, pl.
60, fig. 5, 1944.
Cushman and Todd, Cushman Lab. Foram. Research Contr.,
vol. 22, p. 47, pl. 7, fig. 13, 1946.
Lenticulina degolyeri Kline, Mississippi Geol. Survey Bull. 53,
p. 21, pl. 1, fig. 8, 1943,

Test somewhat longer than broad, moderately compressed ;
peripheral margin very sharp and bounded by a ragged fiange;
chambers 7 to 9, gently curved, smooth; sutures marked by
strong elevations of clear shell matter tapering outward from
a conspicuous umbonal boss; aperture at apex of an elongate
septal face. Length up to 0.8 mm.; usually less.—Plummer.

The types are from the Paleocene, clay pit, Mexia
Brick Works, about 1 mile west of the town of Mexia,
Limestone County, Tex.

The species has been recorded from the Paleocene of
Texas, Mississippi, and Arkansas, and from the middle
Eocene of Oregon.

Midway formation, upper part. Arkansas, Pulaski Conty (25).

Midway formation. Arkansas, Pulaski County (27); Clark
County (29, 30).

Midway group, Texas, Caldwell County (44); Van Zandt
County (47, 48).

Robulus pseudo-costatus (Plummer) Cushmar
Plate 4, figures 10-12

Cristellaria pseudo-costata Plummer, Texas Univ. Bull, 2644, p.
98, pl. T, fig. 9, 1927, -
Robulus pseudo-costatus Cushman, Cushman Lab. Foram. Re-
search Contr., vol. 16, p. 55, pl. 9, fig. 18, 1940.
Kline, Mississippi Geol. Survey Bull. 53, p. 18, p'. 1, fig. 5,
1943.

Test much compressed, not completely involute, charging from
the loosely coiled form to linear development in specimens de-
veloped beyond maturity; periphery bound by a distinct, thin,
transparent flange; chambers 7-8 in last whorl, ornamented by
two to four irregularly developed thin costae that follow~ roughly
the direction of coiling; sutures marked by thin, high, uneven
ridges ; aperture protruding from a strongly inflated septal face.
Diameter up to .7 mm,—Pluminer.

The types are from the Paleocene, gully in field west
of north-south stretch of road about 8 miles in a straight
line northwest of Campbell or 4 miles by road fom that
town on highway to Neyland, Hunt County, Tex.

This highly ornate species is fairly common at a num-
ber of localities in the Texas area but very rore else-
where.

Clayton formation, Chalybeate limestone member. Mississippi,

Noxubee County (16).

Porters Creek clay. Mississippi, Kemper County (17).
Midway formation. Arkansas, Clark County (29, 31).
Midway group, Texas, Hunt County. (41); Travis Ccnnty (45,

46) ; Van Zandt County (47) ; Freestone County (50).
Kincaid formation. Texas, Hunt County (37). .

Robulus pseudo-costatus (Plummer) Cushman var, comis
Cushman, new name

Plate 4, figures 13, 14

Robulus pseudo-costatus (Plummer) Cushman var. inornatus
Kline (not D'Orbigny), Mississippi Geol. Survey Bull. 53,
p. 18, pl. 1, fig. 6, 1943.

Test much compressed, alinost completely involute ; periphery
with a distinct, thin, transparent fiange which is usually broken ;
chambers about 7 in final whorl, smooth ; sutures markeA by thin,
high ridges which vary from smooth to crenulated; septal face
less strongly inflated than in species; aperture less distinctly
protuberant. Average diameter about 0.5 mm.—Kline.

The types are from the Ostrea pulaskensis bed of the
Paleocene Clayton formation, test hole M 93, 3.8 to 11.0
feet below surface, 134 miles northwest of Montpelier,
Clay County, Miss.

The variety is recorded as characteristic of tl'» Clay-
ton formation but also occurs in the Porters Creek clay
of Mississippi.

Clayton formation, Chalybeate limestone member. Mississippi,

Noxubee County (16).
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Robulus alabamensis Cushman

Plate 4, figures 15, 16

Robulus alabamensis Cushman, Cushman Lab. Foram. Research
Contr., vol. 20, p. 33, pl. 5, fig. 13, 1944,

Cushman and Todd, idem, vol. 22, p. 47, pl. 7, fig. 8, 1946.

Robulus sp. Cushman, idem, vol. 16, p. 55, pl. 9, fig. 23, 1940.

Test small for the genus, umbonate, close coiled,
periphery within the area of each adult chamber slight-
ly flattened, sharply angled but not carinate; chambers
numerous, 8 to 10 in the final coil, distinet, of uniform
shape, increasing gradually and regularly in size as
added, the apertural angle translucent ; sutures distinct,
nearly tangential, very slightly curved, not depressed;
wall smooth, polished; aperture radiate, with a slight
opening at the upper end of the ventral face. Diameter
of holotype, 0.70 mm., thickness 0.40 mm.

The types are from the Paleocene Coal Bluff marl
member of the Naheola formation, creek bottom, just
west of store at Caledonia, about 1/ mile south of center
of sec. 29, T. 11 N,, R. 10 E., Wilcox County, Ala. (8).

This species seems related to 2. pondi Cushman, of

the Upper Cretaceous, but differs in the fewer cham- |

bers, the non-nodose periphery, and the more umbonate
center.

Naheola formation, Coal Bluff marl member.
County (8).

Clayton formation, Chalybeate limestone member.
Sumter County (9).

Midway formation, upper part. Arkansas, Pulaski County (25).

Midway formation. Arkansas, Clark County (29-31).

Midway group. Texas, Hunt County (41); Caldwell County
(44) ; Travis County (46); Van Zandt County (47); Free-
stone County (50).

Alabama, Wilcox

Alabama,

Robulus wilcoxensis Cushman and Ponton
Plate 4, figure 17

Robulus 1wilcozensis Cushman and Ponton, Cushman Lab.

Foram. Research Contr., vol. 8, p. 52, pl. 7, fig. 3, 1932,

Toulmin, Jour. Paleontology, vol. 15, p. 579, pL. 78, figs. 24,
25 text fig. 2H, 1941.

Cushman and Todd, Cushman Lab. Foram. Research Contr.,
vol. 18, p. 27, pL. b, fig. 7, 1942.

Kline, Mississippi Geol. Survey Bull. 53, p. 20, pl. 7, fig. 27,
1943.

Test compressed, close-coiled except in the oldest por-
tion where one or two chambers may become uncoiled,
periphery in the earlier portion with a narrow blunt
keel that becomes obsolescent and rounded in the last
chambers; chambers numerous, 9 or 10 in the last-
formed coil of the adult, later ones slightly inflated and
uncoiling, early ones of uniform shape, gradually in-
creasing in size as added; sutures distinct, rather
strongly curved, in the early portion limbate and raised,
then becoming flush with the surface and in the adult
slightly depressed; wall smooth except for the early
raised sutures; aperture radiate, terminal in the adult,
in the earlier chambers at the outer peripheral angle.

Length 1.00~1.15 mm., breadth 0.75-0.80 mm., thickness
0.25-0.30 mm.

The types are from Eocene of Wilcox age from rail-
road cut, 1 mile north of Ozark, Ala.

Porters Creek formation, Matthews Landing marl member.
Alabama, Choctaw County (7).
Midway group. Texas, Limestone County (39).

Robulus wilcoxensis Cushman and Ponton var. dissentius
Cushman and Todd

Plate 4, figure 18

Robulus wilcorensis Cushman and Ponton var. dissentia Cush-
man and Todd, Cushman Lab. Foram. Research Contr.,
vol. 22, p. 48, pl. 7, fig. 12, 1946.

Variety differing from the typical form in the deeply
incised sutures, more umbonate center, which is fre-
quently ornamented with small bead-like elevations, and
the more inflated chambers.

The types of the variety are from the Paleocene,
about 1,000 feet south of Roosevelt Road viaduct, 200
feet east of railroad tracks, in small gully heading
east, just upstream from small abandoned bridge,
NE1,NW1; sec. 16, T. 1 N., R. 12 W, Little Rock, Ark.
(25).

This seems to be a rare variety, common at the type
locality, but rare elsewhere.

Porters Creek formation, Matthews Landing marl member.
Alabama, Butler County (3).
Midway formation, upper part. Arkansas, Pulaski County (25).

Robulus arkansasanus Cushman and Todd

Plate 4, figure 19

Robulus arkansasana Cushman and Todd, Cushman Lab, Foram.
Research Contr., vol. 22, p. 48, pl. 7, fig. 14, 1946.

Test close coiled, strongly umbonate; periphery acute
but not keeled, very slightly lobulate; chambers dis-
tinet, very slightly inflated, seven or eight in the adult
coil, increasing very gradually and uniformly in size
as added; sutures distinct, strongly limbate, curved,
raised, broadest near the umbo where they tend to fuse;
wall smooth except for the raised sutures; aperture at
the peripheral angle of the last-formed chamber,
slightly projecting, with a distinct median slit extend-
ing slightly down the apertural face. Diameter 1.25
to 1.50 mm., thickness 0.65 to 0.75 mm.

The types are from the Paleocene, about 1,000 feet
south of Roosevelt Road viaduct, 200 feet east of rail-
road tracks, in small gully heading east, just npstream

from small abandoned bridge, NE1,NW1; sec. 16, T.

1N, R. 12 W., Little Rock, Ark. (25).

Midway formation, upper part. Arkansas, Pulaski County (25).

Midway formation. Arkansas, Pulaski County (27); Clark
County (30) ; Navarro County (40) ; Caldwell County (44);
Van Zandt County (47).

Kincaid formation. Texas, Hunt County (37).
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Robulus cf. R. rosettus (Giimbel) Cushman
Plate 4, figures 20, 21

Robulina rosetta Gilimbel, K. bayer. Akad. Wiss., Math.-phys.
Abt., Abh., KL 2, vol. 10, p. 642, pL 1, fig. 73, 1870.
Robulus rosetta Cushman, Cushman Lab. Foram. Research
Contr., vol. 16, p. 55, pl. 9, fig. 24, 1940,
Cushman and Renz, idem, vol. 18, p. 5, pl. 1, fig. 4, 1942.
Kline, Mississippi Geol. Survey Bull. 53, p. 19, pl. 1, fig. 9,
1943.

Specimens compared with R. rosettus, described by
Giimbel from the lower Eocene of Bavaria, are from
the Paleocene of Alabama, Trinidad, Mississippi, and
Texas. They have few, five or six, chambers in the adult
whorl, distinctly inflated, periphery slightly lobulate
with a distinct keel; sutures depressed and strongly
curved ; aperture in the adult with a slight neck.
Clayton formation, Chalybeate limestone member.

Noxubee County (16).

Midway formation. Arkansas, Clark County (31).
Wills Point formation. Texas, Williamson County (35).

Mississippi.

Robulus insulsus Cushman

Plate 5, figures 1-3

Robulus insulsus Cushman, Cushman Lab. Foram. Research
Contr., vol. 23, p. 83, pl. 18, figs. 2, 3, 1947.
- COristellaria orbicularis Plummer (not D'Orbigny), Texas Univ.
Bull. 2644, p. 92, pl. 7, fig. 1, 1927,

Test small, close coiled, very thick; periphery acute
and slightly keeled; chambers six or seven in number,
not inflated, increasing very gradually in size as added ;
sutures distihet, very strongly curved, sometimes slight-
ly raised, usually flush with the surface; wall smooth,
polished, somewhat transparent; aperture radiate,
slightly projecting. Diameter 0.30 to 0.40 mm., thick-
ness 0.20 to 0.25 mm.

The types are from the Paleocene, 4.6 miles north of
Fentress, Caldwell County, Tex. (44).

This species was first figured from the Paleocene by
Mrs. Plummer as cited above. It occurs in Texas and
Alabama in the Paleocene and is very constant in its
size and general characters. It differs from 2. orbicu-
laris (D'Orbigny) in the much smaller size and fewer
chambers,

Porters Creek formation, Matthews Landing marl member.

Alabama, Butler County (3).
Midway group. Texas, Caldwell County (44).

Robulus piluliferus Cushman

Plate 5, figure 4

Robulus piluliferus Cushman, Cushman Lab. Foram. Research
Contr., vol. 23, p. 83, pl. 18, fig. 4, 1947.

Test of medium size, close-coiled, apertural face
slightly concave with raised borders, periphery acute,
very slightly keeled ; chambers ten to twelve in the adult
coil, not inflated, of uniform shape and increasing very
eventy and gradually in size as added; sutures distinct,

curved, raised, the earlier ones often ending in a rounded
boss near the umbo and broken into a series of bead-like
projections toward the inner portion; wall smooth ex-
cept for the raised sutures; aperture radiate, at the
peripheral margin of the last-formed chamber. Diam-
eter of holotype 1.50 mm., thickness 0.65 mm.

The types are from the Paleocene, upper bed at Dry
Brushy Creek, 6 miles south of Thrall, "Villiamson
County, Tex. (35).

The species differs from R. midwayensis (Plummer)
in the generally smaller size and the beaded smtures.
Midway formation. Arkansas, Clark County (30).

Midway Group. Texas, Caldwell County (44).
Wills Point formation, Texas, Williamson County (35).

Robulus sp.
Plate 5, figures 9, 10

Robulus sp. Cushman and Todd, Cushman Lab. Foram. Re-
search Contr., vol. 22, p. 48, pL 7, figs. 15, 16, 1946.

Rare specimens of a peculiar form with numerous
chambers, tending to become slightly uncoiled in the
adult, are inadequate for specific description.

Midway formation, upper part. Arkansas, Pulaski County (25).
Genus PLANULARIA Defrance, 1824
Planularia toddae Cushman

Plate 5, figures 5-8

Planularia toddee Cushman, Cushman Lab. Foram. Research
Contr., vol. 20, p. 34, pl. 5, fig. 12, 1944.

" Astacolus jugleri Toulmin (not Reuss), Jour. Paleontology, vol.

15, p. 580, pl. 78, figs. 27, 28, 1941.
Planularie sp. Cushman and Todd, Cushman Lab. Foram. Re-
search Contr., vol. 18, p. 27, pl. 5, fig. 8, 1942.

Test small, compressed, very slightly umbonate,
periphery subacute ; chambers distinct, later ones tend-
ing to become more elongate, increasing very gradually
in size as added ; sutures distinct, very slightly curved,
somewhat thickened, not depressed; wall smooth, pol-
ished; aperture radiate, at the peripheral angle.
Length of holotype 0.45 mm., breadth 0.27 mm., thick-
ness 0.15 mm.

The types are from the Paleocene Coal Rluff marl
member of the Naheola formation, creek bettom, just
west of store at Caledonia, about 14 mile south of center
of sec. 29, T. 11 N., R. 10 E., Wilcox County, Ala. (8).

This species differs from “Cristellaria jugleri Reuss”
in its much smaller size, much less elongate form, slight
increase in length of the chambers, and less curved ven-
tral face.

Porters Creek clay. Tennessee, Hardeman County (13, 14).

Porters Creek formation, Matthews Landing marl member. Ala-
bama, Wilcox County (1, 2, 5).

Naheola formation, Coal Bluff marl member.
County (8).

Clayton formation, Pine Barren member.
County (11) ; Butler County (12).

Alabsma, Wilcox

Alabema, Wilcox
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Genus MARGINULINA D’Orbigny, 1826

Marginulina tuberculata (Plummer) Cushman and Bermiidez

Plate 5, figures 11-13

Cristellaria subaculeata Cushman var. tuberculaiac Plummer,
Texas Univ. Bull. 2644, p. 101, pl. 7, fig. 2; pl. 14, fig. 1, 1927.

Hemicristellaria  subaculeata (Cushman) var. ituberculata
Kline, Mississippi Geol. Survey Bull. 53, p. 22, pl. 1, fig. 11,
1943.

Marginulinag tuberculata Cushman and Bermfidez, Cushman
Lab. Foram. Research Contr., vol. 24, p. 69, pl. 11, fig. 5,
1948.

Test elongate, somewhat compressed ; periphery rounded on
early chambers and very bluntly angular on later chambers of
mature forms; chambers numerous, smooth, first six or seven
plano-spiral followed by a linear succession of short, compact
chambers; sutures marked by rows of distinet beadlike tuber-
cles best developed on the coiled portion of the test and giving
place to more ridgelike elevations between later chambers
or even to depressions in extreme maturity ; aperture protrud-
ing, radiate, peripheral. Length up to 1.4 mm.; average 1 mm.—
Plummer.

The types are from the Paleocene Mexia member of
the Wills Point formation, clay pit of Mexia Brick
Works, about 1 mile west of the town of Mexia, Lime-
stone County, Tex.

The species is largely confined to the upper part of
the Midway group of Texas, but rare specimens were
found in the Naheola formation of Alabama, and it is
also recorded from the Porters Creek clay of Missis-
sippi and the Madruga formation of Cuba.

Porters Creek formation, Matthews Landing marl member.
Alabama, Wilcox County (5).

Wills Point formation. Texas, Travis County (33); Caldwell
County (34).

Mexia member. Texas, Limestone County (36).

Midway group. Texas, Limestone County (39, 42); Caldwell
County (44).

Marginulina earlandi (Plummer) Cushman

Plate 5, figures 14-16

Cristellaria eariandi Plummer, Texas Univ. Bull. 2644, p. 103,
pl. 7, fig. 10, 1927,
Marginulina earlandi Cushman, Cushman Lab. Foram. Research
Contr., vol. 16, p. 56, pl. 9, figs. 14, 15, 1940.
Kline, Mississippi Geol. Survey Bull. 53, p. 22, pl. 1, fig. 10,
1943,

Test very elongate, much compressed ; peripheral margin nar-
rowly rounded; chambers numerous, first six or seven closely
coiled about a conspicuous and only slightly protruding boss,
later oneg in an erect series; sutures oblique in both the coiled
and uncoiled portion of test, strongly elevated in rather even
development in the coiled area but more greatly thickened on
each side of the linear series; aperture marginal. Length prob-
ably up to about 3 mm.—Plummer.

The types are from the Paleocene, clay pit, Mexia
Brick Works, about 1 mile west of the town of Mexia,
Limestone County, Tex.

The species is not common in our material but rare
specimens occur in the Paleocene of Alabama and it is
also recorded from Mississippi.

Clayton formation. Alabama, Barbour County (10). Chaly-
beate limestone member. Alabama, Sumter County (9).
Midway group. Texas, Limestone County (39, 42).
Marginulina toulmini Cushman

Plate 5, figure 17

Marginuling toulmini Cushman, Cushman Lab. Foram. Research
Contr., vol. 20, p. 34, pl. 5, fig. 16, 1944.

Vaginulinopsis brantlyi Toulmin (not Hemicristellaria brantlyi
Garrett), Jour. Paleontology, vol. 15, p. 583, pl. 79, figs.
8-10, 1941.

‘Marginuling sp. Cushman, Cushman Lab. Foram. Research
Contr., vol. 20, p. 21, pl. 4, fig. 4, 1944,

Test elongate, compressed, the early portion close
coiled, later adult portion uncoiled; periphery in the
adult becoming nearly straight; chambers distinct, 6
to 8 in the coiled portion, rapidly increasing in size,
the adult uncoiled portion consisting of 3 or 4 cham-
bers increasing gradually in height but not in width;
sutures distinct, slightly curved, raised, with a row of
small tubercles of clear shell material increasing in
number in the uncoiled portion; wall mostly smooth
except for the sutural beading, the last one or two
chambers in the adult occasionally with a few, small,
slightly elongate tubercles; aperture radiate, at the
outer peripheral angle, in the adult with a slight neck.
Length of holotype 1.00 mm., breadth 0.37 mm., thick-
ness 0.25 mm.

The types are from the Paleocene Coal Bluff marl
member of the Naheola formation, creek bottom, just
west of store at Caledonia, about 14 mile south of center
of sec. 29, T. 11 N., R. 10 E., Wilcox County, Ala. (8).
It was abundant at the type locality but not found else-
where in our material.

Marginulina eximia Neugeboren
Plate 5, figures 18, 19
Marginuling eximia Neugeboren, Ver, Mitth. Siebenburg. Ver.

Nat., Jahrg. 2, p. 129, pl. 4, fig. 17, 1851.

Cushman and Ponton, Cushman Lab. Foram. Research
Contr., vol. 8, p. 54, pl. 7, fig. 8, 1932,

Cushman, idem, vol. 15, p. 56, pl. 9, figs. 27, 28, 1939.

Beck, Jour. Paleontology, vol. 17, p. 597, pl. 104, figs. 15, 16,
1943.

Kelley, Am. Assoc. Petroleum Geologists Bull., vol. 27, p. 8
(list), 1943.

Martin, Stanford Univ. Publ., Univ. Ser., Geol. Sci., vol.
3, no. 3, p. 11 (list), 1943,

Cushman, Cushman Lab. Foram. Research Contr., vol. 20,
p. 35, pl. 5, fig. 14, 1944,

Cushman and Todd, idem, vol. 22, p. 48, pl. 7, fig. 17, 1946,

The types of this species are from the Miocene of
Lapugy, Hungary. Specimens that appear to belong
to that species occur in the American Paleocene and
younger portions of the Eocene. They show a consider-
able amount of variation, as do most species of the
genus. .
Naheola formation, Coal Bluff marl member.

County (8).

Midway formation, upper part.

25).

Midway group. Texas, Bastrop County (43).

Alabama, Wilcox

Arkansas, Pulaski County (24,
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Marginulina c¢f. M. scitula Bornemann
Plate 5, figures 20, 21

Rare specimens from a few localities have been com-
pared with Bornemann’s species, but not enough speci-
mens have been available to make the identification
certain. Two of these are figured for reference.
Porters COreek formation, Matthews Landing marl member.

Alabama, Choctaw County (7).

Clayton formation, Chalybeate limestone member. Alabama,

Sumter County (9).

Midway formation. Arkansas, Clark County (30)
Midway group. Texas, Caldwell County (44).

Marginulina c¢f. M, subrecta Franke
Plate 5, figure 22

Very rare specimens from the Paleocene of Arkansas
and Texas may be compared with . subrecta, described
from the Paleocene of Germany.

Midway formation, upper part. Arkansas, Pulaski County

(25).

Midway group. Texas, Caldwell County (44).

Marginulina ef. M. dubia Neugeboren
Plate 5, figure 23

Rare specimens from a very few localities in Arkan-
sas, Texas, and Alabama somewhat resemble this
species, described from the Miocene of Lapugy, Hun-
gary, but are probably not the same. Specimens are
too few to warrant a specific determination.

Clayton formation, Pine Barren member. Alabama, Butler

County (12).

Midway formation, upper part. Arkansas, Pulaski County
(25).

Midway group. Texas, Caldwell County (44).

Wills Point formation, Mexia member. Texas, Limestone
County (36).

Marginulina ¢f. M, havanensis Cushman and Bermitdez
Plate 5, figure 24

Rare specimens from the Paleocene of Tennessee re-
semble this species described from the Eocene of Cuba.
They also are somewhat like specimens from the Ameri-
can upper Eocene referred to A/. fenuis Bornemann.
Porters Creek clay. Tennessee, Hardeman County (13, 14). .

Marginulina cf. M. glabra D’Orbigny
Plate 5, figures 25-27

Specimens from the upper part of the Paleocene,
Midway group of Texas resemble M. glabra but show
a considerable amount of variation. The species has
been recorded from the Paleocene of Texas by Plummer
(Texas Univ. Bull. 2644, p. 104, pl. 6, figs. 3a~g, 1927)
and as “Vaginulina glabra (D’Orbigny)” from the
Paleocene Porters Creek clay of Mississippi by Kline
(Mississippi Geol. Survey Bull. 53, p. 32, pl. 3, fig. 4,
1943).

Wills Point formation. Texas, Caldwell County (34).

Midway group. Texas, Limestone County (39); Bastrop
County (43); Caldwell County (44).

Marginulina cf. M. hamata (Franke) Cushman and Todd
Plate 5, figures 28, 29

Marginulina cf. M. hamate Cushman and Todd, (1shman Lab.
Foram. Research Contr., vol. 22, p. 49, pl. 7, figs. 19, 20,
1946.

A few specimens in the Paleocene material fromn
Arkansas are similar in form to this species, described
as “Oristellaria hamata” by Franke from the Paleocene
of Denmark. Our specimens are much smaller than
the European ones.

Midway formation, upper part. Arkansas, Pulaski County
(25).

Marginulina distincta Cushman and Bermidez
Plate 21, figure 6

Marginulina distincte Cushman and Bermtdez, Cshman Lab.
Foram. Research Contr., vol. 24, p. 69, pl. 11, fig. 2, 1948.
Test elongate, early portion close coiled, becoming
uncoiled in the adult portion, axis slightly curved, early
portion somewhat compressed, adult portion circular
in transverse section; chambers distinet, early ones not
inflated, adult ones distinctly inflated, increesing in size
rapidly as added, the last three making up @ large pro-
portion of the test ; sutures distinct, earlier ones slightly
raised, later ones depressed ; wall ornamented with nu-
merous fine longitudinal costae, those of the later por-
tion independent of the sutures; aperture radiate, at the
peripheral angle, somewhat projecting. Length of
holotype 0.80 mm. ; diameter 0.30 mm.

The types are from the Paleocene Madruga forma-
tion, highway bridge on Central San Antonio, Mad-
ruga, Habana Province, Cuba.

This species differs from M. havanensis Cushman and
Bermidez in the shorter and stouter form, more
strongly oblique sutures, and the costate orns mentation.

Marginulina sp. A

Plate 5, figures 30, 31

The figured specimen is similar to that figured by
Mrs. Plummer from the Paleocene of Texas as “Mar-
ginulina regularis D’Orbigny” (Texas Univ. Bull. 2644,
p- 107, pl. 5, fig. 7, 1927). It is not the same as
D’Orbigny’s Miocene species but not enough specimens
are available to warrant a specific identification.

Midway group. Texas, Caldwell County (44).

Marginulina sp. B

Plate 5, figures 32, 33

Specimens from the Paleocene of Arkansas are too
rare to give the full characters for specific determina-
tion but are figured for future reference.

Midway formation, upper part. Arkansas, Pulaski County (25).
Midway formation. Arkansas, Saline County (26).
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Genus DENTALINA D'Orbigny, 1826

Dentalina pseudo-obliquestriata (Plummer) Cushman
Plate 6, figure 1-3

Nodosaria pseudo-obliquestriata Plummer, Texas Univ. Bull.
2644, p. 87, pl. 4, fig. 18, 1927.
Dentalina pseudo-obliquestriata Cushman, Cushman Lab.
Foram. Research Contr., vol. 16, p. 58, pl. 10, fig. 18, 1940,
Cushman and Todd, idem, vol. 18, p. 28, pl. 5, fig, 10, 1942,
Martin, Stanford Univ. Publ., Univ. Ser., Geol. Sci., vol. 3,
no. 3, p. 10 (list), 1943.
Kline, Mississippi Geol. Survey Bull. 53, p. 26, pl. 2, fig. 14,
1943.
Cushman and Todd, Cushman Lab. Foram. Research Contr.,
vol. 22, p. 50, pl. 8, fig. 18, 1946.

Test long, slender, arcuate, tapering toward the aboral ex-
tremity; chambers numerous, strongly inflated, ornamented by
coarse costae that follow the length of the test somewhat
obliquely; sutures strongly constricted; aperture protruding,
round, somewhat eccentric. Length up to 2 mm,—Plummer,

The types are from the Paleocene, gully in field west
of north-south stretch of road about 3 miles in a straight
line northwest of Campbell or 4 miles by road from
that town on highway to Neyland, Hunt County, Tex.

The species occurs in Texas, Arkansas, and Alabama
and the characters seem to be fairly constant for species
in this genus. It seems to be most-common in the lower
part of the Paleocene.

Clayton formation, Chalybeate limestone member,
Sumter County (9).

Pine Barren member. Alabama, Butler County (12).

Porters Creek clay. Tennessee, Hardeman County (13).

Porters Creek formation, Matthews Landing marl member.
bama, Choctaw County (7).

Midway formation, lower part. Arkansas, Saline County (21).

Midway formation, upper part. Arkansas, Pulaski County (25).

Midway formation. Arkansas, Clark County (29)

Midway group. Texas, Limestone County (39); Hunt County
(41) ; Bastrop County (43); Caldwell County (44); Travis
County (45) ; Van Zandt County (47).

Kincaid formation. Texas, Bastrop County (38).

Alabama,

Ala-

Dentalina gardnerae (Plummer) Cushman

Plate 6, figures 4-7

Marginulina gardnerae Plummer, Texas Univ. Bull. 2644, p. 106,
pl. 5, fig. 11, 1927. .
Dentaline (?) gardnerae Cushman, Cushman Lab. Foram. Re-
search Contr., vol. 16, p. 57, pL. 10, figs. 10-12, 1940.
Toulmin, Jour. Paleontology, vol. 15, p. 585, pl. 79, fig. 15,
1941,
Cushman and Todd, Cushman Lab. Foram. Research Contr.,
vol. 18, p. 29, pl. 5, figs. 11, 12, 1942,
Kline, Mississippi Geol. Survey Bull. 53, p. 26, pl. 2, fig. 14,
1943.
Cushman and Todd, Cushman Lab. Foram, Research Contr.,
vol. 22, p. 50, pl. 8§, fig. 18, 1946.
Cushman and Bermudez, idem, vol. 24, p. 69, pl. 11, fig. 3,
1948.

Test elongate, straight to slightly arcuate, somewhat stout,
tapering bluntly toward the initial extremity; early chambers
very slightly compressed, later ones round 'in transverse section,
compact, subeylindrical, narrow ; sutures evident as dark bands
or faint lines, constricted only between the last two or three

chambers, early sutures oblique or displaying even a suggestion
of coiling, later ones transverse; aperture eccentric, protruding,
radiate. Length up to 1.5 mm.; average 1 mm.—Plummer.

The types are from the Paleocene, from fossiliferou=
clays, 214 miles northwest of Ridgeway around the bend
of a small creek that flows northward into South Sul-
phur River, Hopkins County, Tex.

This is a widely distributed species in the Paleocen~
and should make a good index fossil.

Clayton formation, Chalybeate limestone member. Alabama,
Sumter County (9).

Porters Creek clay. Tennessee, Hardeman County (13).

Porters Creek formation, Matthews Landing marl member.
bama, Choctaw County (7).

Midway formation, lower part. Arkansas, Saline County (20).

Midway formation, upper part. Arkansas, Pulaski County (25).

Midway formation. Arkansas, Saline County (28); Pulasli
County (27, 28) ; Clark County (29, 31).

Midway group. Texas, Hunt County (41); Bastrop County
(43) ; Travis County (45, 46) ; Van Zandt County (47) ; Free-
stone County (50).

Kincaid formation.
(38).

Ala-

Texas, Hunt County (37) ; Bastrop County

Dentalina colei Cushman and Dusenbury
Plate 6, figures 8-10
Dentalina colei Cushman and Dusenbury, Cushman Lab. Foram.

Research Contr., vol. 10, p. 54, pl. 7, figs. 10-12, 1934

Parr, Royal Soc. West Australia Jour., vol. 24, p. 76, plL 1,
fig. 8, 1937-38.

Toulmin, Jour. Paleontology, vol. 15, p. 584, pl. 79, fig. 12,
1941.

Beck, idem, vol. 17, p. 598, pl. 105, fig. 18, 1943.

Curran, Am. Assoc. Petroleum Geologists Bull., vol. 27, p».
1378, 1381 (lists), 1943.

Martin, Stanford Univ. Publ., Univ. Ser., Geol. Sci., vol. 3,
no. 8, p. 10 (list), 1943.

Cushman, Cushman Lab. Foram. Research Contr., vol. 27,
p. 87, pl. 5, figs. 25-28, 1944.

Cushman and Todd, idem, vol. 22, p. 49, pl. 8, fig. 2, 1945,

Vaginulina legumen (Linné) var. elegans Cole (not D’Orbigny),

Bull. Am. Paleontology, vol. 14, no. 51, p. 21, pl. 3, figs.
10, 11, 1927. |

Plummer, Texas Univ. Bull. 2644, p. 110, pl. 6, fig. 1, 1927.

Test elongate, tapering, with the greatest width neer
the apertural end, slightly curved; chambers distinct,
earliest ones slightly compressed, later ones circular in
transverse section, increasing very gradually in size
and height as added, little if at all inflated ; sutures flush
with the surface, slightly oblique; wall smooth; aper-
ture radiate, toward the inner side of the apertural
face. Length 1.00 to 2.50 mm., diameter 0.12 to 0.27
min. , .

The types are from the Eocene Poway conglomerate,
Murray Canyon, LaJolla Quadrangle, San Diego
County, Calif.

Some specimens tend toward the form of D. gard-
nerae (Plummer), but the test is more slender and more
curved than in that species. It has a wide distribution.
Porters Creek clay. Mississippi, Kemper County (17).
Porters Creek formation. Matthews Landing marl member.

Alabama, Butler County (3).
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Naheola formation, Coal Bluff marl member. Alabama, Wilcox
County (8).

Clayton formation, Pine Barren member. Alabama, Wilcox
County (11). Chalybeate limestone member. Mississippi,
Kemper County (16).

Midway formation, lower part. Arkansas, Saline County (21).

Midway formation, upper part. Arkansas, Pulaski County (25).

Midway formation. Arkansas, Saline County (26); Pulaski
County (27) ; Clark County (29, 31).

Midway group. Texas, Limestone County (39, 42); Hunt
County (41) ; Caldwell County (44) ; Van Zandt County (47) ;
Freestone County (50).

Wills Point formation. Texas, Caldwell County (34).
member. Texas, Limestone County (36).

Kincaid formation. Texas, Hunt County (37).

Mexia

Dentalina plummerae Cushman

Plate 6, figures 11-15

Dentaline plummerae Cushman, Cushman Lab. Foram. Re-
search Contr., vol. 16, p. 57, pl. 10, figs. 7-9, 19?, 1940.
Kline, Mississippi Geol. Survey Bull. 53, p. 25, pl. 2, fig. 6,
1943.

Cushman and Todd, Cushman Lab. Foram. Research Contr.,
vol. 22, p. 50, pl. 8, fig. 3, 1946.

Test slender, elongate, slightly curved, tapering,
greatest breadth at the last-formed chamber, initial end
rounded in the megalospheric form, pointed in micro-
spheric; chambers distinct, rapidly increasing in size as
added, the later ones much inflated, subspherical;
sutures of the later portion very strongly depressed,
limbate; wall smooth ; aperture with a distinct, rather
elongate, tapering neck, radiate. Length 1.80 to 2.00
mm., diameter 0.20 to 0.2 mm.

The types are from the Paleocene, U. S. Highway 80,
south of Sucarnoochee Creek, 14 mile southwest of Liv-
ingston, Sumter County, Ala.

Most of the specimens in our series are from the Paleo-
cene of Texas but it occurs at a few stations in other
areas. It has been rather rare at all localities. Speci-
mens referred to as “Nodosaria soluta (Reuss)” (Plum-
mer, Texas Univ. Bull. 2644, p. 78, pl. 4, fig. 10, 1927)
may belong here.

Porters Creek clay. Mississippi, Kemper County (17).

Porters Creek formation, Matthews Landing marl member. Ala-
bama, Butler County (3).
Clayton formationy Chalybeate limestone member. Alabama,

Sumter County (9).

Midway formation, upper part. Arkansas, Pulaski County (25).

Midway formation. Arkansas, Saline County (26); Pulaski
County (27) ; Clark County (29, 30).

Midway group. Texas, Hunt County (41) ; Limestone County
(42) ; Caldwell County (44).

Wills Point formation. Texas, Travis County (33).

Dentalina insulsa Cushman

Plate 6, figures 16, 17

Dentalina insulse¢ Cushman, Cushman Lab. Foram. Research
Contr., vol. 23, p. 84, pl. 18, figs. 6, 7, 1947.

Marginulina costate Plummer (not Batsch), Texas Univ. Bull.
2644, p. 107, pl. 5, figs. 8a-c, 1927.

Dentalina sp. B Cushman and Todd, Cushman Lab. Foram. Re-
search Contr,, vol. 22, p. 51, pl. 8, figs. 15, 16, 1946.

Test slightly curved, the megalospheric form with
very little increase in diameter from the prolorulum, the
microspheric form more tapering and compressed, ini-
tial end often with a distinct spine; chambers inflated
in the adult portion, increasing very gradually in size
as added and becoming more distinct; sutures distinct
except in the early stages of the microspheric form
where they are obscured by the costae of the wall, in the
later portion depressed; wall ornamented with numer-
ous, distinet, longitudinal costae, often slightly oblique
to the longitudinal axis especially in the microspheric
form ; aperture radiate, usually at one side of the axis
of the test, only slightly projecting. Length 1.00 to 1.40
mm., diameter 0.20 to 0.30 mm. ‘

The types are from the Paleocene, about 1,000 feet
south of Roosevelt Road viaduct, 200 feet east of rail-
road tracks, in small gully heading east, just upstream
from small abandoned bridge, NE1,NW1/ se~. 16, T. 1
N, R. 12 W, Little Rock, Ark. (25).

This species differs from D. pseudo-nasuta Cushman
and Todd in the much shorter apertural necl. broader
and generally larger test, the costae somewhst oblique,
and the less distinct chambers in the early portion.
Porters Creek clay. Tennessee, Hardeman County (13).
Midway formation, upper part. Arkansas, Pulaski County

(25).

Midway formation.

County (30).

Midway group. Texas, Limestone County (39, 42).
Wills Point formation. Texas, Travis County (33).

Arkansas, Saline County (£6); Clark

Dentalina nanheolensis Cushman and Todd
Plate 6, figure 18

Dentalina delicatulea Cushman var. neheolensis Cuvhman and
Todd, Cushman Lab. Foram. Research Contr., vol. 18, p. 30,
pl. 5, figs. 14, 15, 1942,

Dentaling naheolensis Cushman, idem. vol. 20, p. 35, pl. 5, fig.
17, 1944, Cushman and Todd, idem, vol. 22, r. 50, pl. 8,
fig. 8, 1946.

Test small, slightly curved, initial end with a slight
spine, apertural end with the distinct neck at the mar-
gin; chambers few, usually 4 or 5 in the adult, some-
what inflated, of nearly uniform size and shap=; sutures
distinet, slightly depressed and somewhat oblique ; wall
ornamented with numerous fine longitudinal, slightly
oblique costae; aperture radiate, terminal with a dis-
tinct, slightly tapering neck. Length of holotype 0.65
mm., diameter 0.10 mm.

The types are from the Paleocene Naheola formation,
greensand bed, upper fossiliferous horizon, Naheola
Landing, Tombigbee River, Ala. (7).

Most of the records are from the Naheola formation,
with a very few elsewhere. It should make a good in-
dex fossil for the Paleocene.

Porters Creek clay. Tennessee, Hardeman County (13, 14).

Porters Creek formation. Matthews Lapding mar! member.
Alabama, Wilcox County (1, 2, 4-6); Butler Ccunty (3);
Choctaw County (7).
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Naheola formation. Coal Bluff marl member. Alabama, Wil-
cox County (8).

Clayton formation, Pine Barren member.
County (11); Butler County (12).

Midway formation, lower part. Arkansas,
(21, 22).

Midway formation, upper part. Arkansas, Pulaski County (25).

Midway formation. Arkansas, Pulaski County (27).

Kincaid formation. Texas, Hunt County (387);
County (38).

Alabama, Wilcox

Saline County

Bastrop

Dentalina pseudo-nasuta Cushman and Todd
Plate 6, figures 19, 20

Dentalina pseudo-nasuta Cushman and Todd, Cushman Lab.
Foram. Research Contr., vol. 22, p. 51, pl. 8, figs. 13, 14,
1946. _

Dentalina cf. D. pungens Cushman (not Reuss), idem, vol. 15, p.
57, pl. 10, fig. 9, 1939.

Test small, elongate, slender; initial end with a single
long spine, apertural end produced ; chambers distinct,
inflated, increasing very gradually in width as added,
becoming more inflated in the adult portion; sutures
distinet, somewhat depressed, slightly oblique; wall
ornamented with numerous low costae, often slightly
oblique on the earlier chambers; aperture terminal,
slightly on the concave side of the test, radiate, project-
ing and tapering to a pointed end. Length 0.65 to 1.05
mm., breadth 0.10 to 0.16 mm.

The types are from the Paleocene, about 1,000 feet
south of Roosevelt Road viaduect, 200 feet east of rail-
road tracks in small gully heading east, just upstream
from small abandoned bridge, NE 14, NW 1/ sec. 16,
T. 1N, R. 12 W., Little Rock, Ark. (25).

Similar specimens were recorded as Dentalina cf.
D. pungens Reuss from the Eocene of cores from the
western Atlantic.

Dentalina alabamensis Cushman
Plate 6, figures 2124

Dentalina alabamensis Cushman, Cushman Lab. Foram. Re-
search Contr., vol. 20, p. 85, pl. 5, figs. 18-21, 1944,

Test slender, initial end pointed, sometimes with a
slight spine, gently tapering, one side nearly straight or
slightly concave, the other slightly convex; chambers
few, distinct, the last ones in the adult slightly inflated,
earlier ones small and slightly coiled ; sutures distinct,
earlier ones strongly oblique and slightly curved, be-
coming slightly separated ; sutures of the early portion
little if at all depressed, gradually becoming deeply de-
pressed in the adult; wall ornamented with numerous
longitudinal costae, as many as 20 in the adult cham-
bers; aperture radiate, terminal, with a prominent,
slightly tapering neck. Iength of holotype, 1.17 mm.,
diameter 0.20 mm.

The types are from the Paleocene Coal Bluff marl
member of the Naheola formation, creek bottom, just
west of store at Caledonia, about 1/ mile south of center
of sec. 29, T. 11 N., R. 10 E., Wilcox County, Ala. (8).
The species has occurred only at the type locality.

Dentalina inepta Cushman
Plate 6, figure 25
Dentalina inepte Cushman, Cushman Lab. Foram. Research
Contr., vol. 23, p. 83, pl. 18, fig. 5, 1947.
Dentalina sp. A Cushman and Todd, Cushman Lab. Foram.
Research Contr., vol. 22, p. 51, pl. 8, fig. 10.

Test elongate, slender, slightly curved, later portion
slightly compressed, basal end broadly rounded;
chambers of nearly uniform width, distinctly inflated,
increasing very slightly in size as added; sutures dis-
tinct, depressed, slightly oblique; wall smooth; aper-
ture at the inner margin of the last-formed chamber,
radiate, slightly projecting. Length 0.60 to 1.00 mm.;
breadth 0.16 to 0.25 mm.

The types are from the Paleocene, about 1,000 feet
south of Roosevelt Road viaduct, 200 feet east of rail-
road tracks, in small gully heading east, just upstream
from small abandoned bridge, NE 14 NW 1/ sec. 16,
T.1N, R. 12 W, Little Rock, Ark. (25).

The species differs from D. colez Cushman and
Dusenbury in the less curved and more slender test:
which is slightly compressed, and the nearly uniform
size of the chambers. :

The species occurs at several localities in Arkansas.
Texas, and Alabama.

Porters Creek formation, Matthews Landing marl member.

Alabama, Butler County (3).

Midway formation, upper part. Arkansas, Pulaski County (25).
Midway group. Texas, Caldwell County (44).
Dentalina aculeata D’Orbigny
Plate 6, figure 26
Dentalina aculeata D'Orbigny, Soc. géol. France Mém., ser. 1,
vol. 4, p. 13, pl. 1, figs. 2, 3, 1940.
Cushman and Todd, Cushman Lab. Foram. Research
Contr., vol. 22, p. 51, pl. 8, fig. 9, 1946.

A few specimens from the Paleocene of Texas and
Arkansas resemble this species, described from the
Cretaceous of France and recorded from the Upper
Cretaceous of America.

Clayton formation, Chalybeate limestone member. Mississippi.
Noxubee County (16).

Midway formation, upper part. Arkansas, Pulaski County (25).

Midway group. Texas, Limestone County (39); Caldwel
County (44).
Wills Point formation, Mexia member. Texas, Limestone

County (36).
Dentalina wilcoxensis Cushman
Plate 6, figures 27-29

Dentalina wilcovensis Cushman, Am. Jour. Sci.,, vol. 242, p. 8.
pl. 1, figs. 5, 6, 1944 ; Cushman Lab. Foram. Research Contr.,
vol. 20, p. 22, pl. 4, fig. 10; p. 36, pl. 5, figs. 22-24, 1944,

Dentaling sp. Cushman and Todd, idem, vol. 18, p. 30, pl. 5
fig. 20, 1942,

Test small, elongate, of nearly uniform diameter
throughout, circular or slightly compressed in trans-
verse section, rounded at the initial end; chambers few,
slightly if at all inflated, increasing only slightly in
height as added; sutures distinct but not depressed,
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strongly oblique; wall smooth; aperture terminal,
rounded, with the border finely toothed. Length 0.50
mm., diameter 0.10 to 0.12 mm.

The types of this species are from the Eocene Bashi
marl member of the Hatchetighee formation, of the
Wilcox group of Alabama. Specimens that seem ref-
erable to this species occur rarely in the Paleocene.

Midway formation, upper part. Arkansas, Pulaski County (25).

Dentalina eocenica Cushman
Plate 6, figures 30-33

Dentalina eocenica Cushman, Cushman Lab. Foram. Research
Contr., vol. 20, p. 36, pl. 6, fig. 1, 1944.

Cushman and Todd, idem, vol. 22, p. 50, pl. 8, figs. 4, 5, 1946.

Nodosaria pauperate Plummer (not D’Orbigny), Texas Univ.
Bull. 2644, p. 79, pl. 4, fig. 11, 1927.

Nodosaria cf. N. pauperate Cushman and Todd, Cushman Lab.
Foram. Research Contr., vol. 18, p. 29, pl. 5, figs. 17, 18,
1942,

Test small, slender, slightly curved, increasing very
slightly in diameter; chambers distinct, but only
slightly inflated in the later portion, increasing gradu-
ally and rather regularly in size as added, the last-
formed one in the adult nearly twice as high as broad;
sutures distinct, depressed slightly in the later portion,
earlier ones slightly oblique, later ones nearly at right
angles to the long axis of the test ; wall smooth ; aperture
radiate, terminal, nearly in the center of the terminal
face. Length 0.75 to 0.85 mm., diameter 0.12 to
0.14 mm,

The types are from the Paleocene Coal Bluff marl
member of the Naheola formation, creek bottom, just
west of store at Caledonia, about 1/, mile south of center
of sec. 29, T. 11 N, R. 10 E., Wilcox County, Ala.

It is possible that the incomplete form figured by
Cooper (Jour. Paleontology, vol. 18, p. 347, pl. 54, fig.
21, 1944) as “Dentalina cf. D. cooperensis Cushman,”
from the Paleocene of Illinois, may belong here.

Porters Creek formation, Matthews Landing marl member.
Alabama, Wilcox County (1, 2, 4, 5) ; Butler County (3).
Naheola formation, Coal Bluff marl member. Alabama, Wilcox

County (8).
Clayton formation, Pine Barren member.
County (12).
Chalybeate limestone member.
County (16).
Midway formation, upper part.
25).
Midway formation. Arkansas, Saline County (26).
Wills Point formation. Texas, Caldwell County (34).
Mexia member. Texas, Limestone County (36).

Alabama, Butler

Mississippi, Noxubee

Arkansas, Pulaski County (24,

Dentalina cf. D. mucronata Neugeboren
Plate 6, figures 34, 35

Specimens similar to those figured from the Paleo-
cene of Arkansas (Cushman and Todd, Cushman Lab.
Foram. Research Contr., vol. 22, p. 51, pl. 8, fig. 12,
1946) and from the Naheola formation of Alabama

(idem, vol. 16, p. 57, pl. 10, fig. 27, 1940) occur at a
number of pther stations in Alabama.

Porters Creek formation, Matthews Landing marl member.
Alabama, Butler County (3); Wilcox County (6); Choctaw
County (7).

Clayton formation, Pine Barren member,
County (12).

Midway formation, upper part.
(25).

Alabama, Butler
Arkansas, Pulaski County
Dentalina nasuta Cushman

Plate 6, figures 37, 38

Dentalina nasute Cushman, Cushman Lab. Foram. Research
Contr., vol. 15, p. 57, pl. 10, figs. 10, 11, 1939.
Cushman and Todd, idem, vol. 22, p. 50, pl. 8, figs. 6, 7, 1946.
Test elongate, slender, slightly curved, gradually
tapering from the subacute initial end to the greatest
breadth at the last-formed chamber, apertural end pro-
duced into a long, tapering cone; chambers distinct,
somewhat inflated toward the apertural end, increasing
rather rapidly in size and height in the adult portion,
slightly overlapping; sutures distinct, depressed in the
later portion, somewhat oblique; wall smooth; aper-
ture radiate, at the end of a long, conical, tapeving pro-
jection of the apertural end of the last-formed chamber.
Length up to 1.75 mm., diameter 0.15 to 0.25 mm.
The types are from the Eocene of a core taken off the
Atlantic coast of North America.

Midway formation, upper part. Arkansas, Pulaski County (25).
Midway group. Texas, Bastrop County (43).

Dentalina ¢f. D, pauperata D’Orbigny
Plate 6, figure 36

Rare specimens from the Paleocene of Alabama and
Texas seem closely related to D. pauperata but not
identical. Not enough specimens are available for a
full specific determination.

Porters Creek formation, Matthews Landing marl member,
Alabama, Choctaw County (7).
Clayton formation. Alabama, Barbour County (10).
Chalybeate limestone member. Alabama, Sumter C~unty (9).
Wills Point formation., Texas, Caldwell County (34).
Midway group. Texas, Limestone County (39) ; Travis County
(45).
Dentalina sp. A

Plate 6, figure 39

This form occurs as very rare specimens &t several
localities in Texas and Alabama. Not enough speci-
mens are available to warrant a specific identification.
It somewhat resembles D. inepta Cushman knut is not
compressed and the chambers are nearly spherical.
Porters Creek formation, Matthews Landing mar' member,

Alabama, Wilcox County (5).

Clayton formation, Pine Barren member,

County (12).

Kincaid formation. Texas, Bastrop County (38).
Midway group. Texas, Travis County (45).

Alabama, Butler
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Dentalina sp. B
Plate 6, figure 41

Denteline sp. Cushman, Cushman Lab. Foram. Research Contr.,
vol. 16, p. 57, pl. 10, fig. 13, 1940.

Specimens from two localities in the Paleocene of
Texas are similar to those found in the Paleocene of
Alabama but are very rare and not specifically identi-
fiable. The species nearest to this is probably D. alter-
nata (Jones), from the Upper Cretaceous, and these
may possibly be reworked specimens.

Clayton formation, Chalybeate limestone member. Alabama,
Sumter County (9).
Wills Point formation,

County (36).
Midway group. Texas, Limestone County (39);

County (44). .

Mexia member. Texas, Limestone

Caldwell

Dentalina sp. C

Plate 6, figure 40

Dentalina sp. C Cushman and Todd, Cushman Lab. Foram.’

Research Contr,, vol. 22, 52, pl. 8, fig. 17, 1946.
A few very slightly compressed specimens, similar to
that figured, are insufficient to warrant defcription.

Midway formation, upper part. Arkansas, Pulaski County
(25).

Genus NODOSARIA Lamarck, 1812
Nodosaria affinis Reuss
Plate 7, figures 3-6

Nodosaria affinis Rouss, Versteinerungen bohm. Kreideforma-
tion, pt. 1, p. 26, pl. 13, fig. 16, 1845; Palaeontographica,
vol. 20, pt. 2, 187275, p. 83, pl. 2 (20), fig. 12, 1874.

Perner, Foram. Ceskeho Cenomanu, p. 57, pl. 6, figs. 10,
14a, b, 1892,

Franke, Greifswald Univ., Geol.-paleont. Inst., Abh., vol. 6,
p. 87, pl. 3, fig. 25, 1925.

W. Berry and Kelley, U. S. Nat. Mus. Proc., vol. 76, art. 19,
p. 6, pl. 1, fig. 8, 1929,

Cushman, Tennessee Div. Geology Bull. 41, p. 30, pl. 3,
figs. 1620, 1931; Jour. Paleontology, vol..5, p. 305, pl.
33, figs. 3-5 (not fig. 2), 1931; Cushman Lab. Foram.
Research Contr., vol. 7, p. 38, pl. 5, fig. 4, 1931.

Cushman and Jarvis, U. 8. Nat, Mus. Proc,, vol. 80, art. 14,
p. 34, pl. 10, fig. 13, 1932.

Cushman, Geol. Soc. America Bull, vol. 47, p. 417, 1936;
Cushman Lab. Foram. Research Contr., vol. 16, p. 59, pl.
10, figs. 30-33; p. 86, pl. 15, figs. 8-23, 1940 ; vol. 18, p. 30,
pl. 5, figs. 27-29; p. 58, 1942,

Cushman and Renz, idem, vol. 18, p. 6, pl. 1, figs. 8-10, 1942,

Cushman and Todd, idem, vol. 19, p. 57, pl. 10, fig. 11, 1943.

Cushman, idem, vol. 20, p. 7, pl. 2, fig. 1; p. 37, pl. 6, figs.
2-5; p. 87, pl. 13, fig. 18, 1944,

Cushman and Deaderick, Jour. Paleontology, vol. 18, p. 333.
plL. 51, figs. 19-21, 1944.

Cushman and Todd, Cushman Lab. Foram. Research Contr.,
vol. 22, p. 52, pl. §, figs, 21-24, 1946.

Cushman, U. 8. Geol. Survey Prof. Paper 206, p. 70, pl. 25,
figs. 823, 1946,

Cushman and Renz, Cushman Lab. Foram. Research Spe-
cial Pub. 18, p. 30, pl. 5, fig. 1, 1946.

Nodosaria vertebralis Plummer (not Batsch), Texas Univ, Bull,
2644, p. 88, pl. 5, fig. 10, 1927.

Nodosaria prozima W. Berry and Kelley (not Silvestri), U. S.
Nat. Mus. Proc., vol. 76, art. 19, p. 7, pL. 1, fig. 13, 1929.
Nodosaria cf. N. vertebralis (Batsch) Cooper, Jour. Paleontol-

ogy, vol. 18, p. 350, pl. 55, figs. 14, 15, 1944,
Nodosaria cf. N. zippei Reuss, Cooper, idem, p. 350, pl. 55, figs.
18, 19, 1944,

Test elongate, of differing shape in the microspheric
and megalospheric forms; the former with many cham-
bers and tapering, the greatest width near the apertural
end; the latter with the chambers of nearly uniform
diameter throughout; chambers distinet, inflated, espe-
cially toward the apertural end, initial end usually
with a stout spine; sutures distinct, depressed, often
somewhat limbate; wall ornamented by numerous
(usually 13 to 15) longitudinal costae, continuous over
the adjacent chambers, usually sharp and plate-like;
aperture radiate, terminal, with a slight projection of
the apertural face. Length up to 2.00 mm. or more,
diameter normally about 0.30 mm., but in extreme
megalospheric forms may be as much as 0.75 mm.

This species apparently has a very long range and
wide distribution. It occurs throughout most of the
American Upper Cretaceous and is common in the
Paleocene and later formations.

Porters Creek formation, Matthews Landing marl member.
Alabama, Wilcox County (2, 4) ; Butler County (3) ; Choctaw
County (7).

Naheola formation.
cox County (8).

Clayton formation, Chalybeate limestone member. Alabama,
Sumter County (9). Mississippi, Noxubee County (16).

Pine Barren member. Alabama, Butler County (12).

Midway formation, lower part. Arkansas, Saline County (18,
20).

Midway formation, upper part.
(25).

Midway formation.
County (27).

Midway group. Texas, Hunt County (41); Bastrop County
(43, 49) ; Caldwell County (44) ; Van Zandt County (47, 48) ;
Freestone County (50).

Wills Point formation. Texas, Travis County (33) ; Williamson
County (35).

Coal Bluff marl member. Alabama, Wil-

Arkansas, Pulaski County

Arkansas, Saline County (26); Pulaski

Nodosaria latejugata Giimbel
Plate 7, figures i, 2

Nodosaria latejugata Gimbel, K. bayer. Akad. Wiss., Math.-phys.
Abt., Abh,, Kl 2, vol. 10, p. 619, pl. 1, fig. 32, 1870.
Kline, Mississippi Geol. Survey Bull. 53, p. 27, pl. 2, fig. 10,
1943.
(?) Cooper, Jour, Paleontology, vol. 18, p. 348, pl. 55, figs.
24, 25, 1944,
Cushman, Cushman Lab, Foram. Research Con.tr., vol. 20,
p. 37, pl. 6, figs. 6-8, 1044,
Cushman and Todd, idem, vol. 22, p. 52, pl. 8, figs. 19, 20,
1946.
Nodosaria affinis Plummer (not Reuss), Texas Univ. Bull. 2644,
p. 89, pl. 14, figs. 2a-d, 1927.

There are many records in the literature for this
species but many of them are without figures and only
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those that relate to this particular fauna are given here.
It differs from Nodosaria affinis Reuss mainly in the
greater inflation of the chambers and consequent
strongly depressed sutures. Some specimens are rather
difficult to allocate and the two species are evidently
closely related. N. latejugata is apparently not found
in the Upper Cretaceous.

Porters Creek formation, Matthews Landing marl member. Ala-
bama, Butler County (3).

Clayton formation, Chalybeate limestone member.
Noxubee County (16).

Midway formation, lower part. Arkansas, Saline County (21).

Midway formation, upper part. Arkansas, Pulaski County (25).

Midway formation. Arkansas, Saline County (26); Pulaski
County (28) ; Clark County (29, 31).

Midway group. Texas, Limestone County (39, 42); Hunt
County (41) ; Travis County (45, 46) ; Van Zandt County (47,
48) ; Bastrop County (49) ; Freestone County (50).

Wills Point formation. Texas, Caldwell County (3%) ; William-
son County (35).

Kineaid formation. Texas, Hunt County (37) ; Bastrop County
(38).

Mississippi,

Nodosaria macneili Cushman
Plate 7, figure 7

Nodosaria macneili Cushman, Cushman Lab. Foram. Research
Contr., vol. 20, p. 37, pl. 6, fig. 9, 1944.

Nodosaria paupercula Toulmin (not Reuss), Jour. Paleontology,
vol. 15, p. 588, pl. 79, figs. 29, 30, 1941.

Test slightly tapering, nearly straight, of rather few
chambers, basal end rounded ; chambers inflated ; later
ones nearly spherical and more separated; sutures of
the early portion little if at all depressed, gradually be-
coming deeply depressed in the adult; wall ornamented
with numerous longitudinal costae, as many as 20 in the
adult chambers; aperture radiate, terminal, with a
prominent, slightly tapering neck. Length of holotype
1.17 mm., diameter 0.20 mm,

The types are from the Paleocene Coal Bluff marl
member of the Naheola formation, creek bottom, just
west of store at Caledonia, about 1/ mile south of center
of sec. 29, T. 11 N,, R. 10 E., Wilcox County, Ala. (8).

The species is evidently limited in its distribution, oc-
curring in our material only in the Naheola formation
of Alabama and the Clayton formation of Tennessee.

Naheola formation, Coal Bluff marl member.
County (8).
Porters Creek clay. Tennessee, Hardeman County (13, 14).

Alabama, Wilcox

Nodosaria ef. N, amphioxys Reuss

Plate 7, figure 8

Nodosaria cf. N. amphiozys Reuss, Cushman and Todd, Cush-
man Lab. Foram. Research Contr., vol. 22, p. 52, pl. 8, fig. 25,
1946. ’

Nodosaria oligotoma Plummer (not Reuss), Texas Univ. Bull

2644, p. 87, pl. 4, fig. 14, 1927.

Cushman, Cushman Lab. Foram. Research Contr., vol. 16,
p. 59, pl. 10, figs. 25, 26, 1940,

Kline, Mississippi Geol. Survey Bull. 53, p. 27, pl. 2, fig. 16,
1943.

Specimens from the American Paleocene have been
referred to this species with some question. The types
are from the Upper Cretaceous of Saxony snd it occurs
in the upper portion of the Taylor marl and in the
Navarro group of the southeastern United 'tates. The
references above are to Paleocene occurrences in this
same area: Arkansas, Texas, Alabama, and Mississippi.
They all seem to come under one species and are more
like V. amphioxys than N. oligotoma.

Porters Creek formation, Matthews Landing marl member.

Alabama, Butler County (3).

Clayton formation, Chalybeate limestone member.

Noxubee County (16).

Midway formation, upper part. Arkansas, Pulaski County

(24, 25).

Midway group. Texas, Caldwell County (44).
Wills Point formation. Texas, Caldwell County (3%).

Mississippi,

Nodosaria? cf. N. longiscata D’Orbigny
Plate 7, figures 9, 10

Nodosaria longiscata Plummer, Texas Univ. Bull. 2644, p, 82,
pl. 4, fig. 17, 1927.
Cushman, Cushman Lab. Foram. Research Contr.,, vol. 16,
p. 59, pl. 10, fig. 28, 1940.
Cushman and Todd, idem, vol. 22,p. 52, pl. §, figr, 26, 1944 -
Nodosarina (Nodosaria) longiscate Kline, Mis~issippi Geol.
Survey Bull. 53, p. 28, pl. 2, fig. 8, 1943.

Very rare specimens from the Paleocene of Texas,
Arkansas, Mississippi, and Alabama are referred to this
species with considerable question.

Porters Creek formation, Matthews Landing marl member.
Alabama, Choctaw County (7).

(Clayton formation, Pine Barren member.
County (12).

Midway formation,
(25).

Midway group. Texas, Limestone County (39); Van Zandt
County (47).

Wills Point formation, Mexia member.
County (36).

Genus CHRYSALOGONIUM Schubert, 1907

Alabama, Butler

upper part. Arkansas, Pulaski County

Texas, Limestone

Chrysalogonium granti (Plummer) Toulmin

Plate 13, figure 11

Nodosaria granti Plummer, Texas Univ. Bull. 2644, p. 83, pl. 5,
figs. 9a-d, 1927.
Dentalina granti Plummer, idem, Bull. 3101, p. 149, pl. 11, figs.
8, 9, 1931.
Jennings, Bull. Am. Paleontology, vol. 23, no. 78, p. 176,
pl. 29, fig. 6, 1936.
Ellipsonodosarie? granti Cushman, Cushman Lab. Foram. Re-
search Contr., vol. 12, p. 51, pl. 9, figs. 3-5, 1936.
Cushman, idem, vol. 16, p. 69, pl. 12, fig. 3, 1940.
Cushman and Todd, idem, vol. 19, p. 67, pl. 11. fig. 30, 1943.
Cushman, U. 8. Geol. Survey Prof. Paper 206, p. 136, plL
56, figs. 24-26, 1946.
Chrysalogonium granti Toulmin, Jour. Paleontolozy, vol. 15, p.
589, pl. 79, figs. 34, 35, 1941.
Kline, Mississippi Geol. Survey Bull. 53, p. 2% pl. 2, fig. 9,
1943.
Cooper, Jour. Paleontology, vol. 18, p. 346, p'. 54, figs. 26,
27, 1944,
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Test very elongate, slightly arcuate, slightly taper-
ing, initial end with a stout spine; chambers numerous,
later ones becoming slightly inflated, sometimes but not
always pyriform in shape, increasing in relative length
as added ; sutures transverse, indistinct, sometimes un-
observable in the early part of the test, later becoming
progressively more constricted; wall smooth, thick,
opaque; aperture terminal, a bluntly pointed cribrate
cone. Length up to 3 mm. or more, diameter up to
0.25 mm., usnally less.

This species has been recorded frequently from the
Upper Cretaceous and lower Eocene under various
generic names. The test is very easily broken and
usually only fragments are found. Recently Mrs.
Plummer sent me a specimen showing the aperture,
which is characteristic of Chrysalogonium and the spe-
cies is here included under that genus. It is common in
our Paleocene material. ‘

Clayton formation, Chalybeate limestone member. Alabama,
Sumter County (9). Mississippi, Noxubee County (16).
Midway formation. Arkansas, Saline County (26); Pulaski

County (27) ; Clark County (30, 31).

Midway group. Texas, Hunf County (41); Caldwell County
(44) ; Travis County (45, 46); Van Zandt County (47);
Freestone County (50).

Wills Point formation. Texas, Travis County (83); Caldwell

County (384).

Kincaid formation. Texas, Hunt County (37).

Chrysalogonium arkansasanum Cushman and Todd

Plate 7, figures 11, 12

Chrysalogonium erkansasenum Cushman and Todd, Cushman
Lab. Foram. Research Contr., vol. 22, p. 52, pl. 9, figs. 1, 2,
1946,

Chrysalogonium cf. C. texanum Cushman, idem, vol. 16, p. 60,
pl. 10, fig. 14, 1940,

Test very elongate, nearly straight to slightly curved,
very slightly tapering, widest toward the apertural end,
initial end with a short spine; chambers distinct,
numerous, slightly inflated, averaging about twice as
long as broad, increasing very slightly in relative length
as added; sutures distinct, very slightly depressed;
wall smooth ; aperture terminal, cribrate, raised in a
blunt cone. Length up to 3.75 mm., diameter up to
0.25 mm.

The types are from the Paleocene, about 1,000 feet
south of Roosevelt Road viaduct, 200 feet east of rail-
road tracks, in small gully heading east, just upstream
from small abandoned bridge, NE14,NW1, sec. 16, T.
1N, R. 12 W., Little Rock, Ark. (25).

This species is very close to O. grant; (Plummer)
but differs in having more evenly inflated and nonpy-
riform chambers.

Porters Creek formation, Matthews Landing marl member.
Alabama, Butler County (3).

Clayton formation, Chalybeate limestone member.
Sumter County (9).

Midway formation, upper part.

Alabama,

Arkansas, Pulaski County (25).

Chrysalogonium eocenicum Cushman and Todd

Plate 7, figures 13-15

Chrysalogonium eocenicum Cushman and Todd, Cushman Lab.
Foram. Research Contr., vol. 22, p. 53, pl. 9, figs. 3-5, 1946,

Test elongate, slender, distinctly curved, tapering,

_ widest toward the apertural end, initial end subacute;

chambers distinct, numerous, slightly inflated, slightly
longer than broad in the adult, increasing little in rel-
ative length as added; sutures distinct, depressed and
slightly oblique in the earlier pertion; wall smooth;
aperture terminal, cribrate, little if at all projecting
above the contour of the chamber. Length up to 1.25
mm., breadth up to 0.15 mm.

The types are from the Paleocene, about 1,000 feet
south of Roosevelt Road viaduct, 200 feet east of rail-
road tracks, in small gully heading east, just upstream
from small abandoned bridge, NE1,NW1; sec. 16, T.
1N., R. 12 W, Little Rock, Ark. (25).

This species is very constant in its characters and
occurs at a number of localities in the Paleocene of
Arkansas, Texas, and Alabama.

Porters Creek formation, Matthews Landing marl member.
Alabama, Wilcox County (2) ; Butler County (3).

Clayton formation. Alabama, Barbour County (10).

Midway formation, upper part. Arkansas, Pulaski
(25).

Midway formation. Arkansas, Clark County (30).

Midway group. Texas, Caldwell County (44).

County

Genus PSEUDOGLANDULINA Cushman, 1929

Pseudoglandulina manifesta (Reuss) Cushman
Plate 7, figures 16, 17

Glandulina manifesta Reuss, Haidinger’s Naturwiss. Abh., vol.
4, pt. 1, p. 22, pl. 1, fig. 4, 1851.
Franke, Preuss. geol. Landesanstalt Abh., n. ser., vol. 111,
p. 52, pl. 4, fig. 28, 1928,
Cushman and Church, California Acad. Sci. Proc., 4th ser.
vol. 18, p. 511, pl. 39, fig. 10, 1929.
Nodosaria manifesta Cushman, Am. Assoc. Petroleum Geolo-
gists Bull., vol. 10, p. 594, pl. 18, fig. 8, 1926.

Sandige, Jour. Paleontology, vol. 6, p. 278, pl. 42, fig. 8, 1932.
Pseudoglandulina manifesta Cushman, Cushman Lab. Foram.
Research Contr., vol. 16, p. 60, pl. 11, fig. 1, 1940.

Toulmin, Jour. Paleontology, vol. 15, p. 590, plL. 79, fig. 32,
1941,
Cushman and Todd, Cushman Lab. Foram. Research Contr.,
vol. 18, p. 31, pl. 6, figs. 1, 2, 1942; vol 19, p. 58, pl. 10,
fig. 15, 1943.
Kline, Mississippi Geol. Survey Bull. 53, p. 30, pl. 2, fig. 12,
1943,
Cushman and Todd, Cushman Lab. Foram. Research Contr.,
vol. 22, p. 53, pl. 9, figs. 6-9, 1946.
Cushman, U. S. Geol. Survey Prof. Paper 206, p. 76, pl. 27,
figs. 20-26, 1946,
Nodesaria larva Carsey, Texas Univ. Bull. 2612, p. 31, pl. 2,
fig. 2, 1926,
Nodosaria radicule Plummer (Not Linné), idem. Bull. 2644, p.
77, pl. 4, fig. 9, 1927,
Nodosaria humilis Cushman (not Roemer), Tennessee Div.
Geology Bull. 41, p. 32, pl. 4, fig. 5, 1931,
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Test uniserial ; the microspheric form rapidly taper-
ing, initial end pointed, often with a small spine; the
megalospheric form with a large proloculum forming
a rounded base and the test much more nearly cylin-
drical; chambers in the early stages strongly overlap-
ping with little or no inflation, in the adult stage much
inflated ; sutures in the early stages flush with the sur-
face, in the adult depressed ; wall smooth and polished ;
aperture terminal, radiate. Length 0.70 to 0.90 mm.,
diameter 0.25 to 0.35 mm.

The types are from the Upper Cretaceous of Lem-
berg. The species occurs in the American Upper
Cretaceous, most abundantly in beds of Navarro and
Taylor age. The Paleocene specimens seem identical
with the Cretaceous ones but show some variation,
especially in the rounded or acute base, evidently de-
pendent on whether microspheric or megalospheric.

Porters Creek formation, Matthews Landing marl member. Ala-
bama, Choctaw County (7).
Clayton formation, Chalybeate limestone member. Alabama,

Sumter County (9).

Midway formation, upper part. Arkansas, Pulaski County
(25).

Midway formation. Arkansas, Saline County (26); Pulaski
County (27).

Midway group. Texas, Navarro County (40) ; Caldwell County
(44).
Wills Point formation, Texas, Caldwell County (84).

Pseudoglandulina cf. P. caudigera (Schwager) Cushman
Plate 7, figures 18, 19

Pseudoglandulina cf. P. ceudigera Schwager, Cushman® Lab.
Foram. Research Contr., vol. 16, p. 60, pl. 11, figs. 2, 3,
1940.
Kline, Mississippi Geol. Survey Bull. 53, p. 29, pl. 2, fig. 17,
1943."

Specimens from the Paleocene of Alabama, Missis-
sippi, and Texas have been referred with some question
to Schwager’s species, the types of which are from the
lower Eocene of northern Africa. They are shorter
and more tapering than typical specimens of P. mani-
festa (Reuss) Cushman but otherwise are much like the
microspheric forms of that species. The specimens re-
ferred to “Nodosaria (Glanduling) laevigata D’Or-
bigny var. occidentalis Cushman” by Mrs. Plummer
(Texas Univ. Bull. 2644, p. 75, pl. 4, fig. 8, 1927) may
belong to Pseudoglandulina caudigera.

Porters Creek clay. Mississippi, Kemper County (17).
Porters Creek formation, Matthews Landing marl member.

Alabama, Wilcox County (2, 4, 5) ; Butler County (3).
Midway formation. Arkansas, Pulaski County (27).
Midway group. Texas, Bastrop County (43) ; Caldwell County

(44).

Pseudoglandulina pygmaea (Reuss) Cushman
Plate 7, figures 20-22
Glandulina pygmaea Reuss, Haidinger’s Naturwiss. Abh., vol.
4, pt. 1, p. 6, pl. 1, fig. 3, 1851.

Pseudoglanduline pygmaea Cushman, Cushman Lab. Foram.
Research Contr., vol. 16, p. 60, pl. 11, fig. 4, 1940.

Cushman and Todd, idem, vol. 22, p. 54, pl. 9, figs. 10, 11,
1946.
Cushman, U. S. Geol. Survey Prof. Paper 206, p. 76, pl. 27,
figs. 27, 28, 1946.
Nodosaria (Qlandulina) comata Plummer (not Batsch), Texas
Univ. Bull. 2644, p. 76, pl. 4, fig. 7, 1927.
Pseudoglandulinag comata Kline (not Batsch), Mississippi Geol.
Survey Bull. 53, p. 29, pl. 2, fig. 13, 1943.

Test short and stout, only a little longer than broad,
circular in transverse section, initial ard pointed;
chambers few, much overlapping, the final chamber
making up more than half the test; sutures indistinct;
wall ornamented by numerous longitudinal costae;
aperture terminal, radiate. Length 0.30 to 0.50 mm.,
diameter 0.25 to 0.40 mm.

The types are from the Upper Cretacecus of Lem-
berg. It occurs in the American Cretaceous in beds
of Navarro and Taylor age and similar spacimens are
widely distributed in the American Paleocene.

Clayton formation, Chalybeate limestone member. Alabama,
Sumter County (9). Mississippi, Noxubee County (16).

Pine Barren member. Alabama, Butler County (12).

Midway formation, upper part. Arkansas, Pulaski County
(24, 25). '

Midway formation. Arkansas, Saline County (26); Pulaski
County (27) ; Clark County (29-31). .

Midway group. Texas, Hunt County (41); Bastrop Count
(43) ; Travis County (45); Van Zandt County (47); Free-
stone County (50).

Kincaid formation. Texas, Bastrop County (38).

Pseudoglandulina madrugaensis Cushman and Bermidez

Plate 21, figure 4
Pseudoglandulina madrugaensis Cushman and Bermudez, Cush-
man Lab. Foram. Research Contr., vol. 24, p. 70, pl. 11,
fig. 7, 1948,

Test elongate, circular in transverse section, recti-
linear; chambers distinct, inflated, increasing very
gradually in size as added ; sutures distinct. depressed;
wall ornamented with very fine longitudinal costae;
aperture terminal, radiate. Length of holotype 1.05
mm.; diameter 0.40 mm.

The types are from the Paleocene Madruga forma-
tion, under highway bridge on Central Sen Antonio,
Madruga, Habana Province, Cuba.

The species differs from P. manifesta (Reuss) in the
slightly higher chambers, deeper sutures, and finely
costate surface. )

Genus LINGULINA D’Orbigny, 1826

Lingulina naheolensis Cushman
Plate 7, figure 23

Lingulina naheolensis Cushman, Cushman Lab. Foram. Re-
search Contr., vol. 23, p. 18, 1947. ’

Lingulina minuta Cushman (not Franke), idem, vol. 20, p. 38,
pl. 6, fig. 10, 1944,

Test minute, about twice as long as kvoad, com-
pressed, tapering from the acute initial end to the
greatest breadth at the middle of the last-formed cham-
ber, thence narrowing to the bluntly angled, apertural
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end ; chambers few, increasing rapidly in size as added,
strongly overlapping; sutures distinet, not depressed,
at right angles to the long axis of the test; wall smooth
aperture terminal, radiate, not projecting. Length of
holotype 0.35 mm., breadth 0.15 mm., thickness 0.12 mm.
The types are from the Paleocene Coal Bluff marl
member of the Naheola formation, creek bottom, just
west of store at Caledonia, about 14 mile south of center
of sec. 29, T. 11 N., R. 10 E., Wilcox County, Ala. (8).
Porters Creek formation, Matthews Landing marl member.
Alabama, Butler County (3).
Naheola formation, Coal Bluff marl member.
County (8).

Alabama, Wilcox

Lingulina cf. L. wilcoxensis Cushman and Ponton

Plate 7, figure 24
Lingulina cf. L. wilcozensis Cushman and Todd, Cushman Lab.
Foram, Research Contr., vol. 22, p. 54, pl. 9, fig. 12, 1946.
The only record for this form in the Paleocene is
from Arkansas (25); it is represented by a single, in-
complete specimen.

Genus SARACENARIA Defrance, 1824
Saracenaria trigonata (Plummer) Cushman

Plate 7, figures 25, 26

Cristellaria trigonata Plummer, Texas Univ. Bull. 2644, p. 101,
pl. 7, fig. 8, 1927.
Saracenaria trigonata Cushman, Cushman Lab, Foram. Re-
search Contr., vol. 16, p. 61, pl. 9, fig. 31, 1940.
Kline, Mississippi Geol. Survey Bull. 53, p. 31, pl. 3, fig. 2,
1943.

Test elongate, triangular in cross section, tapering toward the
oral end; peripheral margin carinate; early chambers closely
coiled, later ones sharply carinate on each side of the septal
face ; sutures as dark lines ; aperture at the apex of a long, broad,
septal face on mature specimens. Length up to 0.7 mm.—
Plummer.

The types are from the Paleocene, clay pit, Mexia
Brick Works, about 1 mile west of the town of Mexia,
Limestone County, Tex.

The species is recorded by Kline from the Paleocene
of Clay County, Mississippi.

Porters Creek formation, Matthews Landing marl member. Ala-
bama, Wilcox County (5).
Clayton formation, Chalybeate limestone member. Alabama,

Sumter County (9).
Saracenaria sublatifrons (Plummer) Kline

Plate 7, figure 27

Cristellaria sublatifrons Plummer, Texas Univ. Bull. 2644, p. 100,
pl. 7, fig. 6, 1927.

Saracenaria cf. sublatifrons Kline, Mississippi Geol. Survey Bull.
53, p. 31, pl. 3, fig. 1, 1943.

Test elongate, smooth, tapering at both ends; peripheral mar-
gin bluntly angular; chambers few, passing from very slightly
spiral to linear oblique in rapidly lengthening series, later cham-
bers bluntly triangular but not keeled ; sutures strongly oblique,
smooth, distinct; aperture at apex of a long, narrow, slightly
inflated septal face marked by a faint longitudinal furrow.
Length up to 0.5 mm.—Plummer.

The types are from the Paleocene, clay pit, Mexis.
Brick Works, about 1 mile west of the town of Mexia,
Limestone County, Tex.

Wills Point formation, Mexia member.

County (386).
Midway group. Texas, Caldwell County (44).

Texas, Limestone

Saracenaria midwayensis Kline

Plate 7, figures 28-30

Saracenaria midwayensis Kline, Mississippi Geol. Survey Bull.
53, p. 30, pl. 8, fig. 3, 1943.

Test nearly triangular, periphery acute, apertural face ellipti-
cal; closely coiled ; chambers few, 4 to 5 usually visible, increas-
ing rapidly in size; sutures distinct, depressed slightly or no*
at all, slightly curved ; wall smooth, glossy ; aperture peripheral,
radiate. Average length 0.5 mm.—Kline,

The types came from the Paleocene Porters Creel
clay, 114 miles northwest of Montpelier, Clay County,
Miss. Kline also reports that this species is widely dis-
tributed in Mississippi but is confined to the Porters
Creek clay. No specimens were found in our collections.

Genus VAGINULINA D’Orbigny, 1826
Vaginulina gracilis Plummer

Plate 8, figures 1-3

Vaginuline gracilis Plummer, Texas Univ. Bull. 2644, p. 111, pl.

6, fig. 5, 1927.

Cushman, Cushman Lab. Foram. Research Contr., vol. 16.
p. 61, pl. 9, fig. 27, 1940.

Kline, Mississippi Geol. Survey Bull. 53, p. 32, pl. 3, fig. 7,
1943.

Cooper, Jour. Paleontology, vol. 18, p. 351, pl. 55, figs. 5, 6
1944,

Test long, slender, slightly arcuate, gradually tapering to-
ward the initial end, compressed; chambers numerous, short,
smooth, compact, except the primordial chamber which is bul-
bous in megalospheric forms; sutures oblique on early portior
of test to less oblique above, expressed outwardly by distinet
and narrow ridges that extend around the apertural margin;
wall moderately strong; aperture marginal, protruding, radiate.
Length up to 2.5 mm.—Plummer.

The types are from the Paleocene, gully in field west.
of north-south stretch of road about 3 miles in a straight
line northwest of Campbell or 4 miles by road from that
town on highway to Neyland, Hunt County, Tex.

This species is very common in the Paleocene of
America and, together with V. midwayana Fox and
Ross, makes an excellent index fossil for the Paleocene.

Clayton formation, Pine Barren member.
County (12).

Chalybeate limestone
County (16).

Porters Creek clay. Mississippi, Kemper County (17).

Midway formation. Arkansas, Saline County (26); Pulaski
County (27) ; Clark County (29, 31).

Midway group. Texas, Hunt County (41); Bastrop County
(43, 49) ; Travis County (45, 46) ; Van Zandt County (47) 3
Freestone County (50).

Kincaid formation. Texas, Hunt County (87) ; Bastrop County
(38).

Alabama, Butler

member. Mississippi, Noxubee
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Vaginulina midwayana Fox and Ross
Plate 8, figures 4-9

Vaginulina midwayana Fox and Ross, Jour. Paleontology, vol.
16, p. 669, 1942,
Vaginulina robusta Plummer (not Chapman), Texas Univ. Bull.
2644, p. 112, pl. 6, fig. 4; pl. 13, fig. 3, 1927,
Cushman, Cushman Lab. Foram. Research Contr., vol. 16,
p. 61, pl. 10, figs. 1-4, 1940.
Cushman and Renz, idem, vol. 18, p. 6, pl. 2, figs. 1, 2, 1942,
Cushman and Todd, idem, vol. 18, p. 32, pl. 5, figs. 21, 22,

1942,

Kline, Mississippi Geol. Survey Bull. 53, p. 34, pl. 3, fig. 8,
1943.

Cooper, Jour. Paleontology, vol. 18, p. 351, pl. 55, figs. 16,
17, 1944,

Applin and Jordan, idem, vol. 19, p. 132 (list), 1945.
Cushman and Todd, Cushman Lab. Foram. Research Contr.,
vol. 22, p. 54, pl. 9, figs. 15-19, 1946.

Test elongate, moderately broad, stout, somewhat compressed,
tapering bluntly in megalospheric forms but very acutely in
microspheric forms; chambers smooth, few, first two or three
very slightly twisted followed by the usual straight linear
series; sutures oblique, conspicuously marked by sharp, high
ridges that on most specimens encircle the test, though a slight
amount of discontinuity is frequently evident; aperture on ex-
treme margin. Length up to 1.4 mm.—Plummer.

The types are from the Paleocene, clay pit, Mexia
Brick Works, about 1 mile west of the town of Mexia,
Limestone County, Tex.

This is an excellent index fossil for the Paleocene.
Some specimens are difficult to distinguish from V.
gracilis Plummer, but V. méidwayana has a greater
amount of ornamentation and the costae extend out on
the peripheral margins and become spinose. The gen-
eral form is also shorter and broader.

Porters ' Creek formation, Matthews Landing marl member,
Alabama, Choctaw County (7).

Clayton formation, Chalybeate limestone member. Alabama,
Sumter County (9).

Midway formation, lower part. Arkansas, Saline County (20).

Midway formation, upper part. Arkansas, Pulaski County
(25).

Midway formation. Arkansas, Saline County (26); Pulaski
County (27, 28) ; Clark County (30, 31).

Midway group. Texas, Limestone County (39, 42); Navarro
County (40) ; Bastrop County (43); Caldwell County (44).

Wills Point formation. Texas, Travis County (33); Caldwell
County (34).

Mexia member. Texas, Limestone County (36).

Vaginulina longiforma (Plammer) Cushman

Plate 8, figures 10-15

Cristellaria longiforma Plummer, Texas Univ. Bull. 2644, p.
102, pl. 13, fig. 4, 1927.
Hemicristellaria longiforma Plummer, idem, Bull. 3201, pp. 54,
61, 62, 64 (lists), 1933.
Vaginulina longiforma Cushman, Cushman Lab. Foram. Re-
search Contr., vol. 20, p. 38, pl. 6, figs. 11-13, 1944,
Cushman and Todd, idem, vol. 22, p. 54, pl. 9, figs. 13, 14,
1946. :
Cushman and Bermidez, idem, vol. 24, p. 70, pl. 11, fig. 4,
1948,

Test elongate, stout, broad, compressed ; few ear'y chambers
more or less coiled, later chambers erect and somew»at oblique ;
sutures very strongly limbate on each side but apperent on the
margins as lines or less distinct ridges; aperture marginal,
protruding, radiate. Length up to 1.7 mm.—Plummer.

The types are from the Paleocene, exposure along an
east-west road about three-quarters of a mile north of
New Hope between two creeks, Freestone Co'inty, Tex.

This species is very distinct from the prec>ding ones
and should also make a good index fossil for the upper
portion of the Paleocene.

Porters Creek formation, Matthews Landing marl member.
Alabama, Wilcox County (2, 4) ; Butler County (3).

Naheola formation, Coal Bluff marl member. Alabama, Wilcox
County (8).

Midway formation, lower part. Arkansas, Saline County (21).

Midway formation, upper part. Arkansas, Pulaski County

(25).

Midway formation. Arkansas, Saline County (26); Pulaski
County (27).

Wills Point formation. Texas, Travis County (33); Caldwell
County (34).

Vaginulina plumoides Plummer
Plate 8, figures 16-18

Vaginuline plumoides Plummer, Texas Univ. Bull. 2644, p. 113,

pl. 6, ig 6, 1927.

Cushman, Cushman Lab. Foram. Research Co»tr., vol 16,
p. 61, pl. 9, fig. 26, 1940.

Cushman and Renz, idem, vol. 18, p. 6, pl. 1, fig. 6, 1942.

Kline, Mississippi Geol. Survey Bull. 53, p. 33, pl. 3, fig. 6,
1943. '

Cushman and Todd, Cushman Lab. Foram. Research Contr.,
vol. 22, p. 55, pl. 9, fig. 20, 1944.

Test very thin, wing shaped, acuminate postericrly and an-
teriorly, spreading rapidly upward ; chambers very oblique and
somewhat curved, ornamented by very fine delicate striae par-
allel to the direction of growth; aperture protruding. Length
up to .8 mm.—Plummer.

The types are from the Paleocene, shallow ditch at

road corner southeast of new Corsicana reservoir on

the road to Mildred, Navarro County, Tex.

This species, although not as common as some of the
others, is very distinctive and makes an excellent marker
for the Paleocene. Typical specimens also o~cur in the
Paleocene of Trinidad.

Porters Creek formation, Matthews Landing msrl member.
Alabama, Butler County (3)

Midway formation, upper part. Arkansas, Puleski County

(25).

Midway formation. Arkansas, Clark County (29).

Midway group. Texas, Bastrop County (43) ; Calc¢well County
(44) ; Travis County (45); Van Zandt County (47); Free-
stone County (50).

Wills Point formation. Texas, Caldwell County (34).

Vaginulina semilaevis Cushman and Bermiidez
Plate 21, figure 5

Vaginulina semilaevis Cushman and Bermudez, Cvshman Lab.
Foram. Research Contr., vol. 24, p. 70, pl. 11, fig. 6, 1948,

Test elongate, somewhat compressed, slender, increas-
ing in width to the last-formed chamber, initial end



TasLe 2.— Distribution of Paleocene Lagenidae in the Gulf Coastal region
[Prepared by J. B. Reeside, Jr, Numbers refer to locality list on pages 1-3. K=localities reported by V. H., Kiine, P=localities reported by H. J. Plummer and C, G. Lalicker, C=Cuba and Haiti, G = Guatemala and Honduras, S=Soldado Rock, Trinidad, B. W. Ls]
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